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BRIEF  ASSESSMENT 


Otis  Reservoir  Dam  is  a  composite  earth  and  stone  masonry  dam,  approxi¬ 
mately  630  feet  long  with  a  maximum  hydraulic  height  of  31.5  feet.  Tolland 
Road  passes  over  the  top  of  the  dam  in  a  northeast-southwest  direction.  The 
top  width  of  the  dam  is  about  30  feet,  with  the  stone  masonry  face  battered 
at  2H:12V.  The  upstream  face  is  riprapped  with  a  slope  of  approximately 
3H :1V.  A  stone  masonry  spillway  with  a  1  foot  high  dashboard  is  located 
near  the  southwest  end  of  the  dam.  The  spillway  has  a  weir  length  of  approxi¬ 
mately  38  feet  divided  in  half  by  a  stone  masonry  and  concrete  pier  which 
supports  a  steel  stringer  bridge  above.  Two  30-inch  by  30-inch  stone  con¬ 
duits  through  the  dam  serve  as  a  low  level  outlet  for  the  reservoir.  Two 
sluice  gates  at  the  upstream  end  of  these  stone  conduits  are  used  as  regu¬ 
lating  gates  to  control  the  water  level  of  the  reservoir  and  to  partially 
draw  the  reservoir  down  during  the  winter.  Thu  crest  of  the  dam  was  graded  so 
that  the  dam  may  serve  as  an  emergency  spillway  during  high  flows.  Discharges 
from  the  spillway  and  low  level  outlets  are  into  the  Fall  River  and  then  into 
the  West  Branch  of  the  Farmington  River. 

Based  on  engineering  judgement  and  the  past  performance  of  the  dam  and 
outlet  works,  the  project  is  considered  to  be  in  fair  condition  at  the  present 
time.  The  project,  however,  does  have  a  number  of  deficiencies  which,  if  not 
remedied,  have  the  potential  for  developing  into  serious  conditions. 

Because  the  dam  is  classified  as  intermediate  size  and  high  hazard  po¬ 
tential,  the  test  flood  is  the  Probable  Maximum  Flood  (PMF).  The  test  flood 
inflow  for  Otis  Reservoir,  having  a  drainage  area  of  16.0  square  miles,  was 
estimated  to  be  17,600  cfs.  In  estimating  the  test  flood, consideration  was 
given  to  the  peak  reducing  effects  of  the  large  swamp  areas  in  the  northerly 
half  of  the  watershed.  Reservoir  storage  would  reduce  the  test  flood  inflow 
to  a  routed  test  flood  outflow  of  approximately  11,900  cfs  which  would  overtop 
the  dam  by  about  4.6  feet.  The  combined  capacity  of  the  spillway  (without 
dashboards) ,  and  the  two  30-inch  conduits  with  water  at  the  top  of  dam  is  1100 
cfs  which  is  9  percent  of  the  routed  test  flood  outflow. 


The  I  PMF  was  also  analyzed  and  it  was  estimated  that  the  dam  would  be 
overtopped  by  approximately  2.3  feet  for  the  i  PMF  routed  outflow  of  aporoxi- 
mately  4200  cfs. 


A  major  breach  of  the  dam  could  cause  appreciable  damage  to  roads  and 
bridges  in  the  downstream  area.  Loss  of  more  than  a  few  lives  would  also  be 
1 i kely . 

A  number  of  recommendations  and  remedial  measures  are  given  in  Sec¬ 
tions  7.2  and  7.3  for  implementation  by  the  owner.  These  recommendations 
should  be  implemented  within  12  months  of  receipt  of  the  Phase  I  InsDection 
Report  except  as  noted. 

These  recommendations,  in  general,  are  as  follows: 

-  Engage  a  qualified  Registered  Professional  Engineer  to  perform 
a  detailed  hydrologic  and  hydraulic  analysis  to  determine  the 
need  for  and  methods  to  increase  project  discharge  capacity. 

-  Engage  a  qualified  Registered  Professional  Engineer  to  design 
repairs  for  the  foundation  and  supporting  structure  of  the 
gate  house  and  service  bridge,  and  to  design  a  drainage  system 
for  the  area  at  the  downstream  toe  of  the  dam.  Since  the  dam 
is  expected  to  act  as  a  spillway  during  high  flows,  the  down¬ 
stream  toe  should  be  protected  against  erosion  caused  by  the 
overflow.  In  addition,  repairs  of  the  two  regulating  gates 
and  stem  guides  should  be  designed  and  carried  out.  The 
Engineer  should  investigate  the  impact  of  flashboards  on 

the  stability  of  the  masonry  weir  and  masonry  pier  at  the 
spi 1 Iway. 

-  Leakage  noted  through  the  tops  of  the  stone  conduits  for  the 
low  level  outlets  should  be  investigated  and  monitored.  This 
should  be  done  immediately  upon  receipt  of  this  report. 

-  Repair  or  reconstruct  the  collapsed  retaining  wall  on  the 
north  side  of  the  discharge  channel  for  the  low  level  outlets. 

Brush  and  grass  should  continue  to  be  routinely  removed  from  the  joints 
in  the  stone  masonry  and  the  ~  ea  along  the  base  of  the  dam. 

The  owner  should  also  implement  the  recommended  remedial  program  in¬ 
cluding  the  establishment  of  a  formal  operation  and  maintenance  program,  and 
a  formal  surveillance  and  downstream  warning  (emergency  preparedness)  program. 
A  qualified  Registered  Professional  Engineer  should  also  be  engaged  to  make  a 
coimrehensi ve  technical  inspection  of  the  dam  once  a  year. 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  the  Phase  I  Investigation 
is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which  might 
otherwise  be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  Flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
tee  region  (greatest  reasonably  possible  storm  runoff),  or  fractions  thereof. 
Cecause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
soillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 

Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no- trespassing  signs,  repairs  to  existing  fences  and  rail¬ 
ings  and  other  items  which  be  needed  to  minimize  trespass  and  provide 
greater  security  for  the  facility  and  safety  to  the  public.  An  evaluation 
of  the  project  for  compliance  with  OSHA  rules  and  regulations  is  also 
excluded. 
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OTIS  RESERVOIR  DAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
OTIS  RESERVOIR  DAM 
SECTION  I  -  PROJECT  INFORMATION 


1 . 1  GENERAL 

a .  Authori ty 

Public  Law  92-367,  August  S,  1972  authorized  the  Secretary  of  the 
Army,  through  the  Corps  of  Engineers,  to  initiate  a  National  Program  of  Dam 
Inspection  throughout  the  United  States.  The  New  England  Division  of  the  Corps 
of  Engineers  has  been  assigned  the  responsibility  of  supervising  the  inspec¬ 
tion  of  dams  within  the  New  England  Region.  Robert  G.  Brown  &  Associates,  Inc. 
nas  been  retained  by  the  New  England  Division  to  inspect  and  report  on  selected 
dams  in  the  Commonwealth  of  Massachusetts.  Authorization  and  notice  to  proceed 
were  issued  to  Robert  G.  Brown  &  Associates,  Inc.  under  a  letter  of  14  March 
198s'  from  william  E.  Hodgson,  Colonel,  Corps  of  Engineers.  Contract  No. 

D A C W 3 3 - 8 0 - C - 0 0 3 7  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

r> .  P u r jj o s e_ of  Inspection 

fl]  To  perforin  technical  inspection  and  evaluation  of  non-Federal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-Federal 
interests . 

(2)  To  encourage  and  prepare  the  States  to  initiate  quickly, 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  dams. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Location 

Otis  Reservoir  Dam  is  located  in  the  Town  of  Otis,  Massachusetts. 

-l-v.  is  on  the  Fall  River  approximately  0.91  miles  upstream  from  the  river's 
cir;‘  luence  with  the  west  branch  of  the  Farmington  River.  The  dam  impounds  Otis 
r-voir  which  is  one  of  the  largest  recreational  water  bodies  in  Western 
t  ache  setts .  Otis  Reservoir  Dam  is  shown  on  the  USGS  Tolland  Center,  Mass.  - 
Cl  Quadrangle  at  Latitude  42  09.6'  and  Longitude  73°  03.5'.  Access  to  the  dam- 

site  is  by  Tull  and  Road  which  passes  over  the  dam. 

b.  Description  of  Dam  and  Appurtenances 

otis  Rc  ervsir  Dam  is  a  composite  earth  and  stone  masonry  dam,  approxi- 
■i,i  to  i  y  6  Ju  feet  lone  wish  t  maximum  hydraulic  height  of  31.5  feet. 

The  top  it  th<-  dr.  has  a  width  of  about  30  feet  and  carries  Tolland 
o,  i  ;  whjt.n  has  a  bi tun inou>  concrete  paved  width  of  20  feet.  The  downstream 
f.,  .  .  stone  a,  :r  /  wi  •  o  so  nearer.  joints,  having  a  batter  of  2H:  12V.  The 

i:  t.  :  fa  e  r,  a  .prv-  ately  311:1V  and  is  protected  by  dumped  stone  riprap, 
notour  i.  1  .  re!  j,  T*;ip,  ndix  C. )  According  to  available  drawings  and 
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SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


: . :  o;  ska t i onal  procedures 

a.  General 

Operational  procedures  for  the  dam  are  not  formally  established 
tut  oaseci  on  the  experience  of  the  operating  personnel. 

b .  D e s c r i _p t i on  o f_  any  Warning  System  in  Effect 

There  is  no  formal  warning  system  in  effect.  During  the  summer  the 
la  is  viewed  several  times  a  day  by  the  Division  of  Forest  and  Parks  personnel 

■' ro-’  Tolland  State  Forest. 

4 .  T  MAINTENANCE  PROCEDURES 
a.  General 

There  is  no  formal  maintenance  manual  for  the  project.  Mainten¬ 
ance  is  carried  out  as  needed. 

o.  Operating  Facilities 

Brush  is  cut  from  the  top  of  the  dam  and  downstream  toe  area  about 
•c..  i  year.  Tie  gasoline  engine  is  started  once  a  week,  and  the  engine  and 
!■■■■»(-  no  a  used  frr  operating  the  two  gates  receive  periodic  maintenance.  An 
,r-p- --water  inspection  of  the  gates  and  stone  conduits  was  conducted  in  April 
A  ,  '  ieo  icoort  ir  Apuendix  B).  The  underwater  inspection  team  removed  de- 
loli-:d  '  i ;  one  of  the  gate  openings. 


for  '  1  writt-.-n  operational  and  maintenance  plan,  including  an  annual 
,  tv.-  •  •  :s i i, j  1  inspection  by  a  qualified  Registered  Professional 

•-  jhi  :  <  -.to, el c.o.-'j  to  insure  that  problems  which  are  encountered  can  be 
wit >.i'-  ■!  i '  ■ ■ 1  r ' a o  1  e  period  of  time.  A  formal  written  surveillance 
[■  i  warring  (emergency  preparedness)  plan  should  be  established  for 


.• 


i 


The  major  deficiencies  noted  during  the  investigation  are,  in  general 


-  movement  of  the  gate  house  which  is  causing 
the  stem  guides  for  the  two  30-inch  by  30- 
inch  gates  to  bind. 

-  leakage  through  the  roofs  of  the  two  30-inch 
by  30-inch  stone  conduits. 

-  seepage  at  ire  downstream  face  and  toe  of  the 
dam. 

-  need  for  protection  against  erosion  of  the 
crest  and  downstream  toe  of  the  dam  during 
emergency  overflow. 

-  partially  collapsed  stone  retaining  wall  for 
the  low-level  outlet  discharge  channel. 

-  rusting  of  steel  bridge  over  the  spillway. 


'bout  120  feet  downstream  of  the  stone  conduit  outlets,  there  is  a  concrete 
structure  with  steel  racks  and  a  steel  grate  footbridge.  The  top  of  the 
oteel  racxs  are  about  3  feet  higher  than  the  outlet  inverts  of  the  stone 
conduits.  According  to  the  Division  of  Forest  and  Parks  personnel  this 
concrete  structure  was  constructed  by  the  Farmington  River  Water  Power  Com¬ 
pany  for  the  purpose  of  trapping  fish  carried  out  of  the  reservoir  when  the 
low  level  outlets  were  open.  The  fish  screens  are  now  missing  and  the  foot¬ 
bridge  has  been  vandalized.  This  structure  can  be  seen  in  Appendix  C,  Photo¬ 
graph  1 1 . 

d .  Reservoi r  Area 

The  15-mile  shoreline  of  Otis  Reservoir  is  largely  developed  with 
summer  cottages,  and  private  and  public  recreation  areas.  The  shoreline  in 
the  area  of  Tolland  State  Forest  is  undeveloped  except  for  campsites  and  a 
public  boat  launching  area.  Ownership  of  the  reservoir  shoreline  up  to  a 
certain  elevation  (approximate  elevation  1424)  is  claimed  by  the  Department 
of  Environmental  Management  which  acquired  the  dam  and  flowage  rights  from  the 
Farmington  River  Water  Power  Company.  Data  relative  to  the  depth  of  the 
reservoir  is  given  on  Sheet  18  of  Appendix  D.  The  reservoir  is  reported  to 
have  a  mean  depth  of  22  feet  and  a  maximum  depth  of  48  feet.  There  are  sev¬ 
eral  small  islands  within  the  reservoir  with  the  largest  being  Clark  Island. 

e .  Downstream  Channel 

There  are  two  downstream  channels;  one  from  the  low-level  outlet  and 
the  other  from  the  spillway. 

The  channel  for  the  low-level  outlet  (two  30-inch  by  30-inch 
•tone  conduits)  is  contained  by  stone  retaining  walls  for  a  distance  of  about 
20  feet  downstream  of  the  dam.  The  northerly  retaining  wall  is  partially 
collapsed  and  requires  repairs.  About  120  feet  downstream  of  the  dam  there 
is  a  concrete  and  steel  structure  which  formerly  served  as  a  fish  trap.  This 
structure  has  been  vandalized  and  no  longer  serves  its  intended  purpose  (see 
Appendix  C,  Photograph  11).  Approximately  100  feet  downstream  of  the  fish 
'.rap  structure,  the  channel  falls  over  an  almost  vertical  drop.  (See  App°n- 
■iix  C,  Photograph  12.)  The  spillway  channel  lies  on  bedrock  and  has  a  steep 
gradient.  Trees  and  brush  were  noted  growing  and  overhanging  the  channel. 

The  spillway  channel  converges  with  the  low-level  outlet  channel  approximately 
300  feet  downstream  of  the  dam. 

3 . 2  EVALUATION 

Visual  observations  made  during  the  course  of  the  investigation  re- 
.  •aled  several  deficiencies  which  at  present  do  not  adversely  affect  the  ade- 
ot  the  However,  these  deficiencies  do  require  attention  and 

.i"ju! 1  be  corrected  before  further  deterioration  leads  to  a  hazardous  con- 
i ;  i, ;  i;  I'ecoMir.endeo  measures  to  improve  these  conditions  are  given  in  Sec- 
1 . 


The  upstream  face  of  the  dam  above  the  waterline  is  covered  with 
dumped  riprap.  No  undercutting  of  the  riprap  or  roadway  was  observed. 

c.  Appurtenant  Structures 

A  wood-framed  building  (18  feet  by  20  feet),  housing  the  operat¬ 
ing  mechanisms  for  the  two  30-inch  by  30-inch  low  level  outlets,  is  located 
near  the  center  of  the  dam  (see  Appendix  C,  Photographs  1  through  4).  The 
gatehouse  was  constructed  about  1901  and  is  supported  on  a  single  concrete 
center  pier  running  the  width  of  the  building.  A  steel  stringer  service 
bridge  spans  from  concrete  abutment  piers  at  the  top  of  the  dam  across  the 
center  pier  as  shown  in  Photograph  3.  The  abutment  piers  are  tipped  toward 
the  reservoir  and  are  about  2"  out  of  plumb.  The  center  pier  is  also  tipping 
forward  causing  the  gate  stem  guides  mounted  on  its  face  to  bind  the  gate  stems. 
The  abutment  piers  need  to  be  repaired  to  provide  resistance  against  rotation  of 
the  gatehouse  about  the  center  pier. 

During  the  inspection  the  two  30-inch  by  30-inch  gates  were  operated 
by  use  of  the  gasoline  engine  which  was  started  by  a  hand  crank.  The  enqine 
started  without  difficulty  and  the  gates  were  partially  opened  and  then  closed. 
An  indicator  was  noted  on  the  wall  of  the  gatehouse  indicating  the  position  of 
the  gates.  Inspection  of  the  gate  stems  indicate  that  stem  guides  are  mounted 
on  the  concrete  center  pier  which  supports  the  gatehouse.  Since  the  center  pier 
has  tipped  toward  the  reservoir,  the  stem  guides  are  now  causing  the  gate  stems 
to  bind.  It  appears  that  the  stem  guides  have  been  modified  in  the  past  to  com¬ 
pensate  for  the  tipping  of  gatehouse  pier;  however,  additional  movements  of  the 
pier  (1  to  2  inches)  have  occurred  subsequently.  During  closing  of  the  gates, 
the  gatehouse  lifted  off  the  center  pier.  The  36-inch  by  36-inch  gates  were  ob- 
>rved  from  the  conduit  outlets  at  the  downstream  face  of  the  dam.  Both  gates 
were  leaking  along  their  perimeters,  with  most  of  the  leakage  being  at  the  tops 

■  <■  trie  gates.  The  gate  leakage  was  estimated  at  about  1  cfs.  (An  underwater 
•'  uec t ion  report  describing  the  gates  and  trash  rack  at  the  head  of  the  stone 

intuit  is  included  in  Appendix  B.) 

Leakage  through  the  roofs  of  the  two  stone  conduits  was  noted  at  a 

■  :i'-t  Z\,  feet  from  the  downstream  face  of  the  dam.  According  to  record  plans 

■  r  ■  i  of  leakage  corresponds  to  where  the  1888  work  jointed  against  the 

•  ••  nul  1866  structure.  This  leakage  condition  requires  further  investigation 
determine  if  it  is  related  to  the  shallow  depression  above  in  the  pavement 
'  i :  •■vi  Road.  Repairs  will  be  necessary  if  the  leakage  is  causing  internal 
i  .t n  in  the  dam.  The  horizontal  and  vertical  alignment  of  the  two  stone 
.  •  *  •  is  good . 

Boyoi-d  the  downstream  face  of  the  dam,  the  discharge  channel  for 
'  'i u *"■  i  fs  is  contained  between  two  stone  retaining  walls.  The 
■■■  ’  '  f  t h > ;  i '.charge  channel  between  the  two  retaining  walls  is  16  feet. 

i  -  '■-•lining  wall  is  partially  collapsed.  (See  Appendix  C,  Photo¬ 

's’  f lining  wall  should  be  repaired  since  further  collapse 
■  ' m  cinckago  of  the  discharge  channel.  Other  obstructions  such 
:  s  :  r  a.’d  overhanging  trees  should  be  removed  from  the  channel. 


lou  teet  to  the  northeast.  Some  of  the  seepage  is  the  result  of  water  passing 
through  the  joints  in  ’he  cut  stone  masonry  (see  Appendix  C,  Photograph  9). 

This  downstream  seepage  condition  should  be  monitored  and  investigated  further. 
Consideration  should  also  be  given  to  the  feasibility  of  a  drainage  system  to 
allow  seepage  to  be  collected  and  monitored. 

There  is  no  riprap  or  other  means  of  erosion  control  at  the  down¬ 
stream  toe  of  the  dam  which  would  protect  the  base  of  the  dam  during  periods 
when  emergency  spillway  flow  might  occur.  It  is  not  known  if  the  entire  length 
of  the  stone  masonry  at  the  downstream  face  rests  on  ledge.  In  any  event  the 
earth  banked  against  the  downstream  stone  masonry  face  adds  additional  resis¬ 
tance  to  sliding  and  forward  movement  of  the  stone  masonry,  and  should  there¬ 
fore  be  protected  against  erosion  which  could  be  caused  by  emergency  overflow. 

Pavement  on  the  top  of  the  dam  extends  only  for  the  width  of  Tolland 
Road.  Pavement  should  be  constructed  to  cover  the  entire  width  of  the  dam  for 
at  least  300  feet  (within  the  emergency  spillway  section).  The  pavement  should 
be  designed  to  prevent  flow  of  water  under  the  pavement  during  emergency  over¬ 
flow. 

The  principal  spillway  (see  Appendix  C,  Photograph  8),  is  a  stone 
masonry  overflow  which  is  founded  on  bedrock.  The  stone  masonry  crest  is  approxi¬ 
mately  6  feet  high  at  its  northeast  end,  and  approximately  4  feet  high  at  its 
southwest  end.  The  spillway  has  a  total  length  of  38  feet  and  is  divided  in  e- 
qual  lengths  by  a  2  foot  wide  stone  masonry  and  concrete  pier  as  can  be  seen  in 
Photograph  8. 

The  endwalls  of  the  spillway  serve  as  abutments  to  a  steel  strinqer 
bridge  (Tolland  Road).  The  bottom  of  the  steel  stringers  are  7.3  feet  above 
the  crest  of  the  stone  masonry  spillway.  There  are  10  stringers,  12  inches 
deep,  2.5  feet  on  center,  which  are  covered  with  steel  bridge  decking  and  bi¬ 
tuminous  concrete  pavement.  Concrete  surrounds  the  ends  of  the  stringers  at 
both  abutments.  The  stringers  appear  continuous  over  the  center  pier.  The 
stringers  and  steel  decking  are  rusted  and  should  be  scraped  and  painted. 

Water  approaches  the  spillway  crest  through  the  bridge  opening. 

The  floor  of  the  bridge  opening  (approach  channel)  is  comprised  of  gravel  and 
cobbles  with  no  obstructions  noted.  The  stone  masonry  spillway  has  a  single 
1 "  thick  plank  flashboard  about  1  foot  high.  The  ends  of  the  flashboard  are 
ancnored  in  slots  (32  inches  high)  as  can  be  noted  in  Photograph  8.  One  inch 
diameter  steel  pipes  about  2\  feet  apart  along  the  stone  masonry  spillway  crest 
provide  intermediate  support  for  the  flashboard.  No  notches  were  visible  in  the 
steel  pipe  flashboard  pins,  which  would  insure  that  the  pins  would  yield. 

The  upstream  face  of  the  spillway  and  flashboard  were  covered  with  a  plas¬ 
tic  membrane,  presumably  for  leakage  control.  There  is  evidence  that  the 
stone  masonry  spillway  has  been  repaired  as  noted  by  an  area  of  formed  con¬ 
crete  at  the  face  of  the  spillway  near  its  northeast  end. 

Steel  beam  guard  rails  with  steel  posts  are  located  at  each  side  of 
lolland  Road  including  across  the  spillway  bridge. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

Otis  Reservoir  Dam  was  inspected  on  June  11,  1980.  The  weather  was 
clear  and  sunny.  The  water  level  of  the  reservoir  was  at  elevation  approxi¬ 
mately  1419.7  or  about  2  inches  below  the  flashboard  crest.  The  entire  down¬ 
stream  face  and  toe  of  the  dam  and  spillway  were  visible  during  the  inspection. 
The  upstream  face  could  only  be  viewed  above  the  noted  water  level. (Appendix  C, 
Photograph  2  shows  the  upstream  face  of  the  dam,  gate  house  and  gates,  while 
the  reservoir  was  drawn  down  in  1956.)  During  the  inspection,  the  gasoline 
engine  was  started  and  the  gates  were  operated  by  the  Department  of  Forest  and 
Parks  personnel.  The  two  30-inch  by  30-inch  gates  were  observed  from  the  out¬ 
lets  of  the  stone  conduits  at  the  downstream  face  of  the  dam. 

b.  Dam 

The  earth  embankment  section  and  cut  stone  masonry  at  the  downstream 
face  of  the  dam  appear  in  generally  fair  condition.  The  horizontal  and  vertical 
alignment  of  the  stone  masonry  face  is  good  and  all  of  the  stone  blocks  appear 
stable  (see  Appendix  C,  Photograph  6).  Small  brush  and  grass  was  noted  growing 
through  the  joints  in  the  stone  masonry  on  the  downstream  face.  This  should  be 
removed  as  part  of  the  routine  maintenance. 

The  pavement  for  Tolland  Road,  which  passes  over  the  dam, is  in  good 
condition.  During  inspection  of  the  two  30-inch  by  30-inch  stone  conduits,  it 
was  noted  that  concentrated  leakage  is  occurring  through  the  tops  of  the  con¬ 
duits  at  a  location  approximately  20  feet  from  the  downstream  face  of  the  dam. 
The  area  of  this  leakage  corresponds  roughly  to  a  slight  depression  in  the  pave¬ 
ments,  as  evidenced  by  the  puddles  of  surface  water  in  Appendix  C,  Photographs 
1  and  3.  This  condition  requires  further  investigation  to  determine  if  there 
is  any  relationship  between  the  leakage  through  the  roofs  of  the  conduits  and 
the  depression  in  the  roadway. 

According  to  available  plans  and  correspondence  on  file  with  the 
Berkshire  County  Commissioners,  the  top  of  the  dam  was  designed  in  1888  to  act 
as  an  emergency  spillway  during  high  flows.  A  survey  of  the  dam  crest  made  in 
1956  indicated  that  the  road  had  been  raised  during  subsequent  years  due  to 
fill  being  added  to  the  bed  of  Tolland  Road  which  passes  over  the  dam.  A  plan 
dated  June  1956  by  W.  A.  Heaphy  was  the  basis  of  the  regrading  work  done  after 
the  1955  flood  to  restore  the  top  of  dam  elevation  to  the  1888  design  grades. 

iroments  made  during  the  Phase  I  Inspection  indicate  that  the  present  top 
of  aam  elevations  correlate  reasonably  well  with  the  elevations  shown  on  the 
’956  plan.  Repaving  has  probably  added  about  0.2  feet  to  the  crest  elevation. 

The  downstream  toe  of  the  dam  is  an  earth  embankment  against  the  cut 
.tone  masonry.  Four  seepage  areas  were  noted  at  the  downstream  base  of  the 
Jam  bet,  -en  the  low  level  outlet  discharge  channel,  and  a  point  approximately 


Mr.  Pearl  Rote,  the  previous  dam  caretaker  employed  by  the  Farmington 
River  Water  Power  Company  presently  lives  in  a  state-owned  building  near  the 
damsite  but  is  not  an  employee  of  the  Commonwealth  and  has  no  responsibility 
for  the  dam  operation,  Mr.  Rote  and  his  father  were  the  caretakers  of  the 
dam  for  the  Farmington  River  Water  Power  Company  since  before  1900. 

2 . 4  EVALUATION  OF  DATA 

a .  Avai 1 abi 1 i ty 

Existing  information  was  made  available  by  the  Massachusetts  Depart¬ 
ment  of  Environmental  Management;  Massachusetts  Department  of  Public  Works, 
District  1;  Division  of  Forest  and  Parks;  and  the  Berkshire  County  Commissioners 
(William  Heaphy,  County  Engineer). 

b.  ,,..jquacy 

The  final  assessments  and  recommendations  of  this  investigation  are 
based  primarily  on  the  visual  inspection,  hydraulic  and  hydrologic  calculations, 
past  performance  history,  and  sound  engineering  judgment. 

c .  Val idity 

In  general,  the  information  obtained  from  available  plans,  specifi¬ 
cations,  correspondence  and  reports  is  consistent  with  observations  made  dur¬ 
ing  the  inspection  and  is  therefore  considered  reliable. 


SECTION  2 
ENGINEERING  DATA 


2.1  DESIGN  DATA 

Plans  dated  1887-88  show  the  original  dam  as  constructed  in  1866,  and  plans 
and  specifications  for  modifications  to  the  dam  made  in  1888,  are  on  file  with  the 
Berkshire  County  Commissioners,  Office  of  the  County  Engineer,  Pittsfield,  Massa¬ 
chusetts.  The  reservoir  flowed  over  wetlands  and  three  natural  water  bodies. 

2.2  CONSTRUCTION  DATA 


Correspondence  and  reports  of  engineers  covering  the  work  done  on  the  dam 
in  1888  are  on  file  with  the  Berkshire  County  Commissioners.  Plans  dated  1956 
for  regrading  of  the  top  of  dam  are  also  on  file  with  the  Berkshire  County 
Commissioners. 

2.3  OPERATION  DATA 


The  two  30-inch  by  30-inch  gates  are  operated  as  necessary  to  maintain 
a  summer  water  level  of  approximately  1420  MSL.  During  the  fall  the  gates  are 
opened  and  the  reservoir  is  drawn  down  approximately  8  feet  to  elevation  1412 
MSL.  Winter  drawdown  is  done  for  the  purpose  of  protecting  docks  from  ice 
damage.  The  gates  are  raised  and  lowered  simultaneously  and  automatically, 
using  a  gasoline  engine  which  is  equipped  with  a  gear  box.  The  engine  is 
started  with  a  hand  crank.  The  gasoline  engine  is  reportedly  started  at  least 
once  every  week.  The  gates  can  also  be  operated  manually  with  a  hand  wheel. 

At  present  the  gates  are  not  opened  more  than  25  inches  because  of  the  owner's 
concern  that  the  gates  might  fall  out  of  their  slides.  An  indicator  on  the 
wall  of  the  gate  house  shows  the  position  of  the  gate.  Because  of  the  present 
structural  condition  of  the  gate  house,  closing  of  the  gates  too  tightly  will 
cause  the  gate  house  to  lift  off  its  pier. 

In  April  of  1980,  Massachusetts  Department  of  Environmental  Management 
(MDEM)  requested  an  underwater  inspection  of  the  low  level  outlets  and  regu¬ 
lating  gates.  The  underwater  inspection  was  performed  by  the  Massachusetts 
Department  of  Public  Works  (MDPW),  Underwater  Bridge  Inspection  Team.  The 
divers'  report  is  included  in  Appendix  B. 

The  water  level  in  the  reservoir  is  observed  on  a  gage  board  located  on 
the  northeast  end  of  the  concrete  pier  which  supports  the  gate  house.  Ele¬ 
vation  25'  -  4"  on  the  gage  corresponds  to  elevation  1419.9  which  is  the  crest 
,f  the  first  dashboard  on  the  spillway. 

No  stream  gage  or  other  flow  measurement  apparatus  was  observed  at  the 
ce.  However,  the  USGS  maintains  a  stream  gage  downstream  of  the  damsite 

3.4  iiiles  below  the  confluence  of  the  Larkuin  Pond  outlet.  Brush  is  removed 
annually  from  the  area  near  the  downstream  toe  of  the  dam  by  MDEM  personnel. 
MDEM  personnel  from  the  Tolland  State  Forest  are  used  for  maintenance  and  day- 
to-day  ooeration  and  surveillance. 


(2)  Length  of  weir  -  38  feet  (total  length  divided  in  half  by  pier). 

(3)  Crest  elevation  -  1418.9  MSL  without  flashboards.  1419.9  MSL 
with  present  12"  high  flashboard  (stone  slots  available  for  32" 
of  flashboard  height).  Note:  USGS  shows  water  surface  at  el. 
1421  MSL  which  is  within  about  1  foot  of  elevation  given  on 
plan  dated  1956,  on  file  with  Berkshire  County  Commissioners. 

(4)  Gates  -  none  on  spillway. 

(5)  U/S  Channel  -  Otis  Reservoi..  Spillway  is  beneath  bridge 
which  carries  Tolland  Road  over  dam. 

(6)  D/S  Channel  -  natural  channel  in  bedrock;  steep  slope. 

j .  Regulating  Outlets 

XT)  Invert  -  1391  (outlets). 

(2)  Size  -  2  low  level  outlets  30"  by  30",  combined  capacity  of 
360  cfs  0  1427.1  MSL. 

(3)  Description  -  Outlets  are  stone  conduits  through  the  dam. 

(See  Appendix  C,  Photograph  5.)  Conduit  length  is  approximately 
63  feet  divided  by  stone  block  septum. 

(4)  Control  mechanism  -  Two  gate  operators  mounted  on  flood  stands. 
Gates  can  be  operated  by  a  gasoline  engine  which  is  equipped 
with  a  gear  box,  or  they  can  be  opened  by  hand  wheels.  An  in¬ 
dicator  on  the  wall  of  gate  house  shows  the  position  of  gates. 

An  automatic  control  shuts  off  the  gasoline  engine  when  gates 
reach  a  certain  height.  The  gates  bear  the  marking:  Coffin 
Valve  Co.,  Boston,  Massachusetts,  date  August  8,  1923. 

(5)  Other  -  Inlets  of  low  level  outlets  have  wooden  trash  rack. 

(See  Appendix  C,  Photograph  2,  taken  in  1956.) 
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Storage  (acre-feet) 

U)  Normal  pool  -  22,000  with  flashboard 

(2)  Flood  control  pool  -  not  applicable. 

(3)  Spillway  crest  pool  -  22,000. 

(4)  Top  of  dam  -  24,600. 

(5)  Test  flood  pool  -  29,900. 

Reservoir  Surface  (acres) 

00  Normal  pool  -  1  ,000. 

(2)  Flood  control  pool  -  not  applicable. 

(3)  Spillway  crest  pool  -  1,000. 

(4)  Top  of  dam  -  1  ,050. 

(5)  Test  flood  pool  -  1,180. 

Dam  (no  dike) 

OT  Type  -  composite  earth  and  stone  masonry/gravity. 

(2)  Length  -  630  feet. 

(3)  Height  -  31 .5  feet. 

(4)  Top  width  -  30  feet. 

(5)  Side  slopes  -  2H:  12V,  downstream  masonry;  3H:1V,  upstream  embankment 

(6)  Zoning  -  cut  stone  masonry  with  mortar  joints  on  front  face; 
earth  fill  behind  stone  masonry. 

(7)  Impervious  core  -  type  of  earth  fill,  unknown. 

(8)  Cutoff  -  unknown. 

(9)  Grout  curtain  -  unknown. 

(10)  Other  -  steel  stringer  bridge  over  spillway. 

Diversion  and  Regulating  Tunnel  -  not  applicable  (see  j.) 

Spi 1  Iway 

01  Type  -  cut  stone  masonry  with  mortar  joints.  Spillway  weir  has 
12"  high  flashboard  above  masonry  crest. 
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(7)  Total  spillway  capacity  at  test  flood  elevation  -  2600  cfs 
@  1427.1  MSL  (without  flashboards  -  not  including  flow  over 
top  of  dam) . 

(8)  Total  project  discharge  at  top  of  dam  -  1100  cfs  @  1422.5  MSL. 
(Includes  discharge  of  2  regulating  gates  plus  ungated  spill¬ 
way  without  flashboards.) 

(9)  Total  project  discharge  at  PMF  test  flood  elevation  -  11,900 
cfs  @  1427.1  MSL  (without  flashboards). 

(10)  Total  project  discharge  at  j  PMF  elevation  -  4200  cfs  0  1424.8 
MSL  (without  flashboards). 

c.  Elevation  (Datum  is  feet  above  mean  sea  level  NGVD  referred  to  in  text 

as  MSL) 

(1)  Streambed  at  toe  of  dam  -  1391. 

(2)  Bottom  of  cutoff  -  unknown. 

(3)  Maximum  tailwater  -  unknown. 

(4)  Normal  pool  -  1420  according  to  plan  available  with  Berkshire 
County  Commissioners;  1421  by  USGS  Quadrangle. 

(5)  Full  flood  control  pool  -  not  applicable. 

(6)  Spillway  crest  -  1418.9  without  flashboard 

1419.9  with  flashboard. 

(7)  Design  surcharge  (Original  Design)  -  about  1423. 

(8)  Top  of  dam  -  1422.5  (low  point). 

(9)  PMF  test  flood  surcharge  -  1427.1. 

(10)  i  PMF  surcharge  -  1424.8. 

d.  Reservoi r  (length  in  feet) 

(1 )  Normal  pool  -  18,000. 

(2)  Flood  control  pool  -  not  applicable. 

(3)  Spillway  crest  pool  -  18,000. 

(4)  Top  of  dam  -  18,400. 

(5)  Test  flood  pool  -  19,200. 
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1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  total  drainage  area  contributing  to  Otis  Reservoir  is  16.0 
square  miles.  The  drainage  area  is  oriented  with  its  long  axis  in  a  north- 
south  direction;  and  is  northerly  limit  extends  to  the  area  of  the  Massa¬ 
chusetts  Turnpike  in  the  Town  of  Becket.  The  watershed  has  a  length  of 
approximately  8  miles  and  an  average  width  of  approximately  2  miles.  The 
basin  is  covered  by  forests  and  wetlands,  and  a  large  percentage  of  open 
water.  Open  water  wetlands  comprise  about  50%  of  the  watershed.  The  re¬ 
mainder  of  the  watershed  is  rolling,  wooded,  terrain.  Elevations  in  the 
watershed  range  from  1420  MSL  at  Otis  Reservoir  to  1799  MSL  at  the  northerly 
fri nge. 


The  northern  half  of  the  drainage  area  lies  above  Route  23  and 
drains  through  Big  Pond.  Big  Pond  is  a  shallow  body  of  water  having  a  sur¬ 
face  area  of  about  330  acres,  and  a  normal  water  surface  elevation  of  1472. 

The  surface  level  of  Big  Pond  is  controlled  by  a  2  foot  high,  90  foot  long 
concrete  weir  structure  shown  in  Appendix  C,  Photograph  13. 

The  southern  half  of  the  watershed  (south  of  Route  23)  consists  of 
uncontrolled  areas  draining  directly  into  Otis  Reservoir. 

b.  Discharge  at  Damsite 

Discharges  at  the  damsite  are  over  the  38  foot  long  stone  masonry 
spillway  which  has  one  wooden  flashboard  at  its  crest,  and  through  two  30-inch 
by  30-inch  low  level  outlets.  According  to  a  1956  plan  on  file  with  the  Berk¬ 
shire  County  Commissioners,  the  crest  of  the  stone  masonry  spillway  is  at  ele¬ 
vation  1418.9.  The  top  of  the  wood  plank  flashboard  is  about  elevation  1419.9 
When  the  water  level  reaches  approximately  elevation  1422.5,  water  begins  to 
flow  over  Tolland  Road  which  has  been  graded  to  provide  a  260  foot  long  emer¬ 
gency  spillway. 

(1)  Outlet  works  -  two  30-inch  by  30-inch  low  level  outlets  at 
elevation  1391;  combined  discharge  capacity  330  cfs  @  1422.5 
MSL. 

(2)  Maximum  flood  at  damsite  -  unknown.  Water  either  overtopped 
the  dam  or  was  very  near  to  the  top  of  dam  in  1955.  The  dam 
was  lowered  by  about  1.5  feet  after  the  1955  flood. 

(3)  Ungated  spillway  capacity  at  top  of  dam  -  450  cfs  @  1422.5 
MSL,  with  flashboards;  780  cfs  without  flashboard. 

(4)  Ungated  spillway  capacity  at  test  flood  elevation  -  2600  cfs 
@  1427.1  MSL  (without  flashboards  -  not  including  flow  over 
top  of  dam.) 

(5)  Gated  Spillway  capacity  at  normal  pool  elevation  -  not  applic¬ 
able. 


(6)  Gated  spillway  capacity  at  test  flood  elevation  -  not  applic- 


by  the  Commonwealth  of  Massachusetts  in  1967.  The  dam  impounds  Otis  Reservoir 
which  is  now  used  for  recreation.  Tolland  State  Forest  is  located  approxi¬ 
mately  1  mile  south  of  the  damsite. 

g.  Design  and  ''instruction  History 

According  to  records  on  file  with  the  Berkshire  County  Commissioners, 
the  dam  was  originally  built  in  1866  by  the  Farmington  River  Water  Power  Company 
(FRWPC).  The  dam  was  modified  by  the  FRWPC  in  1888  in  order  to  strengthen  the 
dam.  Work  completed  in  1888  included  construction  of  a  grouted  stone  masonry 
wall  over  the  downstream  face  of  the  original  dam,  reconstruction  of  the  stone 
masonry  spillway,  and  grading  of  the  top  of  the  dam  so  that  emergency  spillway 
action  would  occur  at  higher  flows.  Designs  for  the  1888  repairs  were  prepared 
by  William  Hill,  Engineer  for  the  Farmington  River  Water  Power  Company.  Plans 
and  Specifications,  and  subsequent  modifications  were  submitted  to  and  approved 
by  the  Commissioners  of  Berkshire  County.  The  Commissioners  retained  Engineer 
D.M.  Greene  to  advise  on  the  plans. 

Plans,  specifications,  and  various  correspondence  relative  to  the 
1888  work  are  presently  in  the  files  of  the  Berkshire  County  Commissioners  in 
Pittsfield,  Massachusetts. 

After  Hurricane  Diane  in  1955,  the  FRWPC  lowered  the  dam  by  regrad¬ 
ing  Tolland  Road  to  remove  fill  which  had  been  placed  over  the  dam  in  years 
subsequent  to  1888. 

A  plan  for  regrading,  on  file  with  the  Berkshire  County  Engineer 
dated  June  1956,  calls  for  lowering  of  the  top  of  dam  by  approximately  1.5 
feet  for  a  length  of  about  275  feet.  The  top  of  the  dam  was  set  at  elevation 
1422.3  for  a  length  of  approximately  260  feet  ot  act  as  an  emergency  spillway 
which  is  3.4  feet  above  the  stone  masonry  crest  of  the  spillway.  Measurements 
taken  at  the  site  indicate  that  the  work  called  for  on  the  1956  plan  was  done. 
Repaving  work  over  the  last  20  to  25  years  has  probably  raised  the  grade 
slightly  so  the  low  point  now  is  at  1422.5  MSL. 

Repairs  were  also  made  in  1956  to  the  stone  block  dividing  wall  (septum) 
between  the  two  30-inch  stone  conduits.  This  repair  work  included  anchoring 
one  of  the  stones  which  was  dislodged.  The  stone  block  was  repositioned  and 
anchored  with  metal  straps.  (See  1980  MDPW  Underwater  Inspection  Team  Report 
in  Appendix  B. ) 

h.  Normal  Operating  Procedures 

The  two  30-inch  gates  are  utilized  to  maintain  a  summer  water  level 
of  approximately  elevation  1420.  A  gage  board  on  the  pier  of  the  gate  house 

>  ,  ur ■>;!  as  a  reference  mark.  Elevation  25’  -  4"  on  the  gage  is  equivalent  to 
elevation  1419.9  which  is  the  elevation  of  the  top  of  the  first  flashboard  on 
the  'mi  11 way. 

During  October  and  November  the  regulating  gates  are  opened  to  draw 

>  e  the  reservoir  to  approximate  elevation  1412  so  that  docks  along  the  reser- 
ir  will  no*  be  damaged  by  ice.  The  drawdown  also  allows  for  flood  storage 

:  .r  ng  the  sping  runoff  period. 
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ether  records  the  dam  was  originally  constructed  in  1866.  The  dam  was  modi¬ 
fied  in  1888  for  the  purpose  of  strengthening  the  original  dam  according  to 
records  on  file  at  the  Berkshire  County  Commissioners'  office. 

A  stone  masonry  spillway  with  a  single  flashboard  is  located  near 
the  southwest  end  of  the  dam.  The  spillway  has  a  weir  length  of  approximately 
38  feet  divided  in  half  by  a  stone  masonry  and  concrete  pier  which  supports  a 
steel  stringer  bridge  above.  (See  drawings  in  Appendix  B-3.) 

The  top  of  the  dam  is  graded  so  that  40  percent  of  the  crest  mav  act  as 
an  emergency  spillway  during  high  flows.  Water  may  rise  approximately  3.6' 
feet  over  the  stone  masonry  spillway  weir  (2.6  feet  over  flashboard)  before 
flowing  over  the  dam. 

Two  30-inch  by  30-inch  stone  conduits  through  the  dam  serve  as  a 
low  level  outlet  for  the  reservoir.  According  to  the  records  on  file  with  the 
Berkshire  County  Commissioners,  the  stone  blocks  making  up  the  conduits  are 
connected  with  steel  rods.  Two  sluice  gates  at  the  upstream  end  of  these  two 
stone  conduits  are  used  as  regulating  gates  to  control  the  water  level  of  the 
reservoir  and  to  partially  draw  the  reservoir  down  during  the  winter.  The  two 
gates  are  normally  operated  with  a  Wisconsin  gasoline  engine  with  a  gear  box 
and  chain  drive.  The  gates  may  also  be  raised  and  lowered  manually.  The  gate 
operators,  gasoline  engine  and  gear  box,  are  located  in  an  18  foot  by  20  foot 
wood-framed  building  which  is  balanced  on  a  single  center  pier.  The  gate 
stems  are  attached  to  the  upstream  side  of  the  center  concrete  pier  and  extend 
up  into  the  floor  of  the  wooden  gate  house.  Photograph  2  in  Appendix  C  shows 
the  gate  house  and  gates  with  the  reservoir  drawn  down  in  1956.  A  wooden  trash 
rack  is  located  upstream  of  the  inlets  to  the  two  stone  conduits  as  can  be  seen 
in  Photograph  2. 

c.  Size  Classification 

Intermediate  (hydraulic  height  31.5  feet;  storage  24,600  Ac.  Ft.) 
based  on  storage  (1000  to  50,000  Acre  Feet)  as  given  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 

The  dam  is  in  a  high  hazard  category  because  of  major  breach  of 
the  dam  could  cause  appreciable  damage  to  roads  and  bridges  in  the  downstream 
area.  Loss  of  more  than  a  few  lives  would  be  likely.  The  village  of  New 
Boston  lies  on  the  West  Branch  of  the  Farmington  River  about  5  miles  downstream 
of  the  damsite.  (See  Section  5.5.) 

e.  Ownership  and  Operator 

The  dam  is  owned  by  the  Commonwealth  of  Massachusetts,  Department  of 
f nvironmental  Management.  The  day-to-day  operation  of  the  dam  is  assigned  to 
.n  jgiona!  Forest  and  Park  Supervisor:  Mr.  Douglas  Poland,  Pittsfield  State 
Forest,  Cascade  Street,  Pittsfield,  MA  01201,  Telephone:  (office)  413-442-8992, 
(Home)  413-623-8348. 

f ■  Purpose  of  Dam 

The  dam  was  formerly  owned  by  the  Farmington  River  Water  Power  Co.  and 
wa  used  to  regulate  flow  to  downstream  mills.  The  dam  and  reservoir  were  purchased 
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SECTION  5 

EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  GENERAL 


The  total  drainage  area  contributing  to  Otis  Reservoir  is  16.0  square 
miles.  The  watershed  has  a  length  to  width  ratio  of  roughly  2  to  1 . 

Open  water  and  wetlands  comprise  about  50%  of  the  watershed.  The  re¬ 
mainder  of  the  watershed  is  rolling  wooded  terrain.  Elevations  in  the  water¬ 
shed  range  from  1420  MSL  at  Otis  Reservoir  to  1799  MSL  at  the  northerly  fringe. 

The  northern  half  of  the  drainage  area  lies  above  Route  23  and  drains 
through  Big  Pond.  Big  Pond  is  a  shallow  body  of  water  having  a  surface  area 
of  about  330  acres,  and  a  normal  water  surface  elevation  of  1472.  The  sur¬ 
face  level  of  Big  Pond  is  controlled  by  a  2  foot  high,  90  foot  long  concrete 
weir  structure  shown  in  Appendix  C,  Photograph  13. 

The  southern  half  of  the  watershed  (south  of  Route  23)  consists  of 
uncontrolled  areas  draining  directly  into  Otis  Reservoir. 

5.2  DESIGN  DATA 


The  original  dam  at  Otis  Reservoir  was  constructed  in  1866  and  was 
later  modified  in  1888.  According  to  flow  data  on  the  record  plans,  the 
design  capacity  of  the  spillway  was  840  cfs  with  a  head  of  4  feet.  The  de¬ 
sign  discharge  capacity  of  the  low-level  outlets  was  320  cfs  at  "full  pond". 
Water  flowing  over  the  dam  at  a  depth  of  1  foot  for  a  length  of  about  125 
feet  was  intended  to  pass  414  cfs,  thus  the  total  design  discharge  capacity 
appears  to  have  been  1574  cfs. 

5.3  EXPERIENCE  DATA 


According  to  the  former  gate  keeper  for  the  Farmington  River  Water 
Power  Company  and  Division  of  Forest  and  Parks  personnel.  Hurricane  Diane, 
in  August  1955,  caused  water  to  rise  near  or  above  the  level  of  the  top  of 
the  dam  which  was  approximately  1.5  feet  higher  than  the  present  top  of  dam 
elevation. 

Since  1969,  the  U.S.  Geological  Survey  has  maintained  stream  gage 
Number  01185100  0.4  miles  downstream  of  Otis  Reservoir  on  the  Fall  River  below 
the  confluence  of  the  Larkum  Pond  outlet  (drainage  area,  16.5  square  miles). 
(Note:  The  location  of  the  stream  gage  is  incorrectly  shown  at  the  dam  on  the 
USGS  Quadrangle.)  The  maximum  recorded  discharge  during  the  period  of  record 
occurred  in  1972  with  a  flow  of  422  cfs. 
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5.4  TEST  FLOOD  ANALYSIS 


Otis  Reservoir  Dam  is  classified  as  intermediate  size,  having  a  hy¬ 
draulic  height  of  31.5  feet  and  a  top  of  dam  storage  of  24,600  acre  feet. 

The  dam  was  determined  to  have  a  high  hazard  classification.  Using  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  the  test  flood  is  the 
Probable  Maximum  Flood  (PMF). 

The  Probable  Maximum  Flood  (PMF)  was  estimated  using  methods  contained 
in  Preliminary  Guidance  for  Estimating  Maximum  Probable  Discharges  in  Phase  I 
Dam  Safety  Investigations,  issued  by  the  New  England  Division  Corps  of  Engin- 
eers.  (CSM  value  of  1100  cfs  per  square  mile  was  selected  midway  between  curve 
for  flat  terrain  and  rolling  terrain.) 

The  PMF  test  flood  inflow  from  the  square  mile  drainage  area  was  esti¬ 
mated  to  be  17,600  cfs.  Storage  effects  would  reduce  the  test  flood  inflow  to 
a  routed  test  flood  outflow  of  approximately  11,900  cfs. 

During  test  flood  conditions  water  would  rise  to  elevation  1427.1  which 
is  about  4.6  feet  above  the  top  of  dam.  Water  would  be  passing  over  the  spill¬ 
way  at  a  depth  of  8.2  feet,  and  would  amount  to  2,600  cfs.  The  combined  capa¬ 
city  of  the  spillway  (without  flashboards),  and  the  two  30-inch  low  level  outlets, 
with  water  at  the  top  of  the  dam  (1422.5  MSL)  is  1100  cfs  which  is  9  percent  of 
the  routed  test  flood  outflow.  The  i  PMF  was  also  estimated  and  it  was  found 
that  during  this  event,  water  would  rise  to  elevation  1424.8,  or  about  2.3  feet 
above  the  top  of  dam.  The  i  PMF  routed  outflow  at  the  damsite  is  estimated  to 
be  4,200  cfs. 

In  both  analyses  it  is  assumed  that  the  two  30-inch  gates  are  open  and 
are  discharging  freely.  It  is  also  assumed  that  the  flashboard  pins  yield  on 
the  principal  spillway.  The  pool  level  at  the  start  of  the  reservoir  routing 
was  assumed  to  be  1420  MSL. 

Based  on  available  plans  the  PMF  test  flood  surcharge  exceeds  the  design 
surcharge  (elevation  1423  approximately),  by  about  4  feet  and  the  i  PMF  surcharge 
exceeds  the  design  surcharge  by  approximately  2  feet. 

5.5  DAM  FAILURE  ANALYSIS 

The  impact  of  failure  of  the  dam  was  assessed  using  Corps  of  Engineers 
"Rule  of  Thumb"  Guidance  for  Estimating  Downstream  Dam  Failure  Hydrographs. 

The  estimate  assumes: 

^a)  the  reservoir  surface  is  at  the  top  of  the  dam  at  the  time  of  the 
breach,  and 

(b)  a  breach  of  40%  of  the  dam  length  at  mid-height  occurs  (120  feet). 

The  estimated  discharge  resulting  from  the  breach  would  be  approximately 
34,000  cfs.  At  a  section  400  feet  downstream  of  Larkum  Pond  the  breach  would 
cause  a  flood-wave  height  of  about  17  feet.  Water  would  also  probably  back  up 
into  Larkum  Pond,  possibly  flooding  Camp  Nawaka.  The  twin  72-inch  culvert 
crossino  at  Reservoir  Road  would  be  washed  out.  A  new  home  in  the  area  of 


this  culvert  crossing  would  probably  be  destroyed.  The  flood-wave  would  meet 
the  West  Branch  of  the  Farmington  River  and  possibly  back  upstream  for  a  dis¬ 
tance  towards  the  Town  of  Otis.  The  major  damage  center  would  be  in  the 
village  of  New  Boston  (including  Roosterville) ,  where  10  to  15  structures 
could  be  flooded  at  depths  of  3  to  6  feet.  At  the  Route  8  bridge  near  the 
junction  of  Route  57,  in  New  Boston,  water  would  be  6  or  7  feet  over  the  road 
at  this  point.  There  would  be  no  flooding  of  the  West  Branch  of  the  Farmington 
River  by  flows  occurring  prior  to  the  assumed  breach. 

A  major  breach  of  the  dam  could  cause  appreciable  damage  to  roads  and 
bridges  in  the  downstream  area  and  loss  of  more  than  a  few  lives  would  be  likely. 
Therefore,  Otis  Reservoir  Dam  was  classified  as  High  Hazard. 

Below  the  village  of  New  Boston  the  floodplain  of  the  West  Branch  of  the 
Farmington  River  widens  out  before  the  river  enters  the  flood  storage  area  for 
the  Colebrook  Flood  Control  Reservoir.  The  Colebrook  Reservoir  is  a  U.S.  Corps 
of  Engineers  flood  control  project,  constructed  in  the  late  1960's.  Colebrook 
has  a  flood  storage  capacity  of  50,800  acre-feet,  and  a  design  spillway  capacity 
of  96,000  cfs. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  VISUAL  OBSERVATIONS 


The  most  significant  visual  observation  related  to  the  structural 
aspects  of  this  dam  is  the  leakage  observed  through  the  roofs  of  the  two 
30-inch  by  30-inch  stone  conduits.  It  is  unknown  if  the  shallow  depression 
in  the  pavement  on  Tolland  Road  is  related  to  this  leakage.  This  leakage 
should  be  investigated  and  monitored  to  determine  if  fines  are  being  washed 
out  of  the  earth  embankment.  Seepage  at  the  base  of  the  dam  should  also  be 
monitored. 

Other  deficiencies  are  described  in  Section  3.  Recommendations  to 
improve  these  deficiencies  are  given  in  Section  7. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 


No  design  computations  pertaining  to  the  structural  stability  of  the 
dam  have  been  located.  Plans  and  Specifications  for  the  1888  modifications 
to  the  dam  are  on  file  with  the  Berkshire  County  Commissioners.  The  speci¬ 
fications  describe  the  original  1866  structure  and  give  the  dimensions  of  the 
original  structure.  The  specifications  state  that  the  30-inch  stone  con¬ 
duits  were  part  of  the  original  dam  and  that  the  stone  blocks  making  up  the 
conduits  were  "doweled  together  with  iron  bolts". 

6.3  POST-CONSTRUCTION  CHANGES 


Plans  and  Specifications  for  the  1888  modifications  to  the  dam  are  on 
file  with  the  Berkshire  County  Commissioners.  A  1956  plan  and  specifications 
for  regrading  and  paving  Tolland  Road  (top  of  dam)  are  also  on  file  with  the 
Berkshire  County  Commissioners. 

6.4  SEISMIC  STABILITY 


The  dam  is  located  in  Seismic  Zone  No.  2,  and  in  accordance  with 
Recommended  Phase  I  guidelines  does  not  warrant  seismic  analysis. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Condition 

Based  on  engineering  judgment  and  the  past  performance  of  the  dam  and 
outlet  works,  the  project  appears  to  be  in  fair  condition.  The  project,  however, 
does  have  inadequacies  and  deficiencies  which,  if  not  remedied,  have  the  potential 
for  developing  into  hazardous  conditions. 


b.  Adequacy  of  Information 

Available  data  cited  in  previous  sections  were  reviewed,  includ¬ 
ing  previous  inspection  reports  and  the  1980  report  of  the  Massachusetts 
Department  of  Public  Works  Underwater  Bridge  inspection  Team.  There  is  no 
detailed  information  concerning  the  fill  used  for  the  earth  embankment, 
nor  is  there  any  available  data  regarding  subsurface  conditions  at  the  dam- 
site. 


c.  Urgency 

The  recommendations  made  in  7.2  and  7.3  should  be  implemented 
by  the  owner  within  one  year  after  receipt  of  this  Phase  I  Inspection  Re¬ 
port,  except  as  noted. 

7.2  RECOMMENDATIONS 

The  owner  should  engage  a  qualified  Registered  Professional  Enqineer  to: 

(1)  Perform  a  detailed  hydrologic  and  hydraulic  analysis  to 
determine  the  need  for  and  methods  to  increase  project 
discharge  capacity. 

(2)  Design  a  new  supporting  system  for  the  gate  house  so  that 
the  structure  is  stable  and  well -anchored  against  move¬ 
ments  during  operation  of  the  gates,  and  during  emergency 
overflow. 

(3)  Design  guide  mechanisms  for  the  two  30-inch  by  30-inch  gates 
to  insure  that  gates  cannot  leave  tracks  during  opening  and 
closing. 

(4)  Design  protection  for  the  downstream  toe  of  dam  to  prevent 
washout  at  the  base  during  emergency  overflow.  Pavement 
of  the  entire  top  width  of  the  dam  should  be  designed  so 
that  erosion  of  the  top  will  be  prevented  during  emergency 
overflow. 

(5)  Investigate  and  monitor  the  leakage  through  the  roofs  of 
the  two  30-inch  by  30-inch  stone  conduits.  Repairs  should 
be  designed  as  necessary.  This  should  be  done  immediately 
upon  receipt  of  this  report. 


(6)  Investigate  and  monitor  the  seepage  at  the  toe  of  the  down¬ 
stream  face  of  the  dam.  A  collection  system  with  a  measur¬ 
ing  weir  should  be  designed. 
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(7)  Investigate  the  impact  of  flashboards  on  the  stability  of 
the  masonry  weir  and  masonry  pier. 

(8)  Design  repairs  to  the  retaining  wall  for  the  low-level  out¬ 
let  discharge  channel. 

The  owner  should  carry  out  the  recommendations  and  designs  made  by 
the  Engineer. . 

7.3  REMEDIAL  MEASURES 


a.  Operation  and  Maintenance  Procedures 

The  owner  should: 

(1)  Establish  a  formal  written  operational  and  maintenance  pro¬ 
gram  including  an  annual  comprehensive  technical  inspection 
by  a  qualified  Registered  Professional  Engineer. 

(2)  Establish  a  formal  written  surveillance  and  downstream  warn¬ 
ing  (emergency  preparedness)  plan. 

(3)  Remove  grass  and  brush  growing  in  the  joints  of  the  stone 
masonry  in  the  face  and  top  of  the  dam. 

(4)  Cut  trees  and  brush  for  at  least  50  feet  beyond  the  downstream 
toe  of  the  dam  to  allow  for  access  and  observation. 

(5)  Clear  discharge  channels  for  low-level  outlet  and  spillway  of 
debris  and  over hanging  trees.  The  remains  of  steel  screens 
and  footbridge  for  the  downstream  fish  trap  should  be  re¬ 
moved. 

(6)  Scrape,  sandblast  and  paint  stringers  for  bridge  over  spill¬ 
way. 

7.4  ALTERNATIVES 


There  are  no  practical  alternatives  to  the  above  recommendations. 
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VISUAL  INSPECTION  PARTY  ORGANIZATION 
NATIONAL  DAM  INSPECTION  PROGRAM 

DAM:  Otis  Reservoir  Dam  MA  00308 

DATE:  11  June  1980 _ 

TIME:  8:45  a.m. _ 

WEATHER:  Clear/Sunny _ 

W.S.  ELEV.  1419.7  U.S.  1391.5  DN.S. 


ELEV.  DATUM:  Elevation  of  stone  masonry  spillway  -  1418.9  MSL. 

Taken  from  1956  Plan  by  W.  A.  Heaphy  entitled  "Plan  and 
Profile  of  Otis  Reservoir  Dam" 

INSPECTION  PARTY: 

1.  J.  F.  Cysz ,  P.E. _ 

2.  K.  N.  Hendrickson,  P.E. _ 

3.  J.  E.  Walsh,  P.E.  (Baystate  Environmental  Consultants,  Inc.) 

4.  L.  D.  Zwinqelstein _ 

5.  H.  T.  Shumwa.y _ All  project  features  in¬ 

spected  by  all  party 

6.  _  _ _  members. 


OTHERS  PRESENT  DURING  INSPECTION: 


1.  William  Sawtell  -  Division  of  Forest  and  Parks 


2.  Melody  O'Brien  -  Division  of  Forest  and  Parks 


3. 

4. 


Pearl  Rote  -  Former  Gatekeeper  for  the  Farmington  River 
Water  Power  Company 
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VISUAL  INSPECTION  CHECKLIST 
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Otis  Reservoir  Dam  MA  00308 _  DATE:  June  11 ,  1980 


AREA  EVALUATED 
DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 
Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 
Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Vegetation  on  Slopes 


CONDITION 


Composite  earth  embankment  and  stone 
masonry. 

1422.5  MSL  at  low  point  -  was  1.5' 
higher  prior  to  1955. 

1419.7  MSL. 

1955  -  overflow  of  old  road,  or  very 
near  to  overflow. 

Crest  is  roadway  -  Tolland  Road  -  no 
serious  cracking  noted. 

Good 

Depression  near  center  of  dam  (see 
photograph  showing  puddle  of 
surface  water). 

None  detected. 

Low  point  by  design  -  see  profile 
in  Appendix  B. 

Good. 

Stone  masonry  okay  at  spillway  bridge 
abutments;  no  structures  at  abut¬ 
ments;  dam  blends  to  natural 
ground. 

Piers  at  gate  house  out  of  plumb 
and  alignment. 

Not  applicable. 

Small  brush  and  grass  growing  in 
stone  masonry  face  at  d/s  and 
crest. 
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VISUAL  INSPECTION  CHECKLIST 


CAM:  Otis  Reservoir  Dam  MA  00308 


AREA  EVALUATED 


DAM  EMBANKMENT  (cont'd.) 

Sloughing  or  Erosion  of 
Slopes  or  Abutments 


Rock  Slope  Protection  - 
Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


DATE :  Tiinp  11,  1 980 


CONDITION 


None  detected.  Crest  of  dam  should 
be  fully  paved  to  protect  against 
emergency  overflow. 

Okay  on  upstream  face. 


Open  joints  in  stone  masonry. 

Seepage  noted  at  base  of  stone 
masonry  -  see  sketch  in  Appendix  B 
should  be  monitored. 

None  other  than  seepage. 

None 

None 

None 
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VISUAL  INSPECTION  CHECKLIST 


CAW: 


Otis  Reservoir  Dam  MA  00308 


DATE :  June  11 ,  1980 


AREA  EVALUATED 


CONDITION 


Not  visible  -  see  Appendix  B,  report 
of  MDPW  Underwater  Bridge  Inspec¬ 
tion  Team.  Also  see  Appendix  C, 
Photograph  2. 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 

Log  Boom  None 

Debri s 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 
b.  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


OUTLET  WORKS  -  INTAKE  CHANNEL 
FTnTaxe  STRUCTURE 


a.  Approach  Channel 
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VISUAL  INSPECTION  CHECKLIST 


AM:  Otis  Reservoir  Dam  MA  00308 


DATE:  June  11 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  CONTROL  TOWER 


Note:  Wooden  gate  house  balanced 

over  center  pier  -  not  bolted. 
Pier  is  out  of  vertical.  Wood 
floor  is  poor  in  gate  house 
and  bridge. 


Concrete  and  Structural 


General  Condition 


Poor  -  unstable. 


Condition  of  Joints 


No  joints. 


Spal 1 ing 

Visible  Reinforcing 

Rusting  or  Staining  of  Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in 
Gate  Chamber 


Cracks 


Yes  -  piers  poor. 

Steel  stringers  rusted. 

Rusting  from  steel  stringers. 

Not  applicable  to  this  structure. 

Not  applicable  to  this  structure. 

No  gate  chamber  -  gates  won't  seat  - 
leakage  as  evidenced  downstream. 

Not  applicable  to  this  structure. 


Rusting  or  Corrosion  of  Steel 


d.  Electrical  and  Mechanical 


Air  Vents 


Rusting  of  steel  stringers  supporting 
gate  house. 

I.C.  Wisconsin  engine  with  hand 
crank  to  start  engine. 

Muffler  exhaust  goes  through  floor. 


Float  Wells 


Indicator  on  wall  position  of  gates  - 
no  float  wel 1 . 


C>  ane  Hoist 


None  -  gates  can  be  opened  with  hand 
wheels . 


Elevator 


Hydraulic  System 


VISUAL  INSPECTION 

CHECKLIST 

CAM: 

Otis  Reservoir  Dam 

MA  00308 

DATE:  June  11,  1980 

L 

i 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER  ( cont 1 d . ) 

Service  Gates  Two  36"  x  36"-  used  to  regulate 

water  elevation. 

Emergency  Gates  None  -  Stem  guides  binding  due  to 

movements  in  pier  for  gate  house. 

Lightning  Protection  System  None 

Emergency  Power  System  None  required;  gates  can  be  operated 

manual ly . 

Wiring  and  Lighting  System  in  OK.  Lighting  only. 

Gate  Chamber 
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VISUAL  INSPECTION  CHECKLIST 


CAW:  Otis  Reservoir  Pain  MA  00308 _ DATE :  June  IT,  1 980 


AREA  EVALUATED  CONDITION 


OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spal i i ng 

Erosion  or  Cavitation 
Cracki ng 

Alignment  of  Monoliths 
Alignment  of  Joints 
Lumbering  of  Monoliths 


Note:  Leaks  down  through  roofs  of 
stone  conduit  20'  upstream  of 
conduit  outlet. 

Stone  masonry  conduits  -  not  concrete. 
Not  applicable. 

Not  applicable. 

None  detected 

None  detected;  one  stone  dislodged 
and  repaired  in  1956.  Strapped 
with  steel . 

Not  applicable. 

Good  alignment  of  stone  conduits. 

Not  applicable. 
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,s.  Dent,  of  Public  Y/orks  Underwater  Bridge  Inspection  Team 
17  Inspection  Report  Sluice  G-tes  at  Dan/Tolland  Road  Otis  Reservoir, 
jtis  A/1 8/00  (Continued) 


The  seal  is  effected  by  the  tight  fit  of  the  steel  plate 
against  the  smoothly  finished  granite  header  and  vertical  supports. 


When  in  a  closed  position  the  gates  appear  to  be  held  in 
place  primarily  by  water  pressure.  The  only  guides  for  the  gates 
are  four  (A)  three  (3)  inch  diameter  bronze  wheels  which  are  anchored 
to  the  leaders  with  a  steel  rod  at  the  top  vertical  edges  of  the  gates. 

The  gates  are  seated  flush  on  the  invert  with  no  apparent  leak¬ 
age.  However  there  is  some  seepage  at  the  sides  and  top. 

A  sketch  of  the  gates  is  attached. 

Sluiceways 

The  sluiceways  which  are  constructed  of  granite  block,  were 
inspected  from  the  downstream  side  of  dam. 


The  dimensions  are  63.5'  long  by  2.5'  square. 

There  is  a  row  of  granite  blocks  which  seperate  the  two  (2) 
sluices.  One  block  in  this  row  (Six(6)  feet  from  the  gates)  apparently 
shifted  but  was  subsequently  repaired.  The  six  (6)  steel  straps  which 
hold  it  in  place  are  in  good  condition  and  the  block  appears  secure. 


The  sluices  are  free  of  debris. 
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Mass,  Dept,  of  Public  Works 
Underv/ater  Bridge  Inspection  Team 

U/\7  Inspection  Report 
Sluice  Gates  at  Dara/Tolland  Road 
Otis  Reservoir,  Otis 
4/18/80 


The  Department  of  Environmental  Management  has  the 
responsibility  for  the  control  of  the  water  level  of  Otis 
Reservoir,  Otis. 
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V/hen  the  Reservoir  is  at  capacity  the  water  .elevation 
is  lowered  by  opening  the  Sluice  Gates  located  at  a  dam  on 
Tolland  Rd.  at  the  head  of  Southwest  Bay. 


The  Operators  of  the  dam  experienced  difficulty  in  closing 
the  gates.  DEM  contacted  our  Department  and  requested  an  under¬ 
water  inspection. 


.  -• 


The  following  is  the  result  of  that  inspection: 
Trash  Catcher 


The  Sluice  gates  are  protected  by  a  timber  trash  catcher 
which  extends  from  ten  (10)  feet  above  to  twelve  (12)  feet  in 
front  of  the  invert.  The  trash  catcher  is  constructed  of 
2"X4"  studs  laid  on  edge  and  is  twelve  (12)  feet  in  width.  The 
sloping  section  of  the  structure  appears  to  be  in  good  condition. 

The  divers  gained  entry  to  the  sluice  gates  by  sv/imming 
beneath  the  trash  catcher  through  its  open  sides. 

Debris 

A  four  (4)  foot  length  of  2"X4«.  timber  was  wedged  at  a  45° 
angle  against  the  northerly  sluice  gate.  One  end  of  the  board 
was  buried  in  the  bottom,  the  other  lodged  into  the  reinforcing 
of  the  gate. 

This  timber  probably  caused  the  difficulty  in  the  operation 
of  the  gate.  It  along  with  other  wooden  debris  that  was  located 
beneath  the  trash  catcher  was  removed. 

Sluice  Gates 

There  are  two  (2)  seporate  sluico  openings  which  are  each 
thirty  (pO)  inches  square. 

The  gates  are  thirty  six  (36)  inches  square  and  are  cons¬ 
tructed  of  one  (1)  inch  thick  stool  plate  which  is  reinforced 
with  si ribs. 
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A.  Massachusetts  Department  of  Public  Works,  Underwater  Bridge 
Inspection  Team,  report  on  Sluice  Gates  at  Dam,  dated 
April  18,  1980  -  attached. 


B.  Inspections  of  dams  were  performed  by  the  Massachusetts 
Department  of  Public  Works,  District  1,  and  reports  are 
k  on  file  at  District  1  Headquarters ,  Pi ttsfield-Lenox  Road, 

Lenox,  MA  -  Selected  Reports  attached. 


Earlier  inspections  of  dams  were  performed  by  the  Berkshire 
County  Engineer  for  the  County  Commissioners,  and  reports  are 
filed  at  the  County  Engineer's  office,  County  Court  House, 
Pittsfield,  MA  -  Selected  Reports  attached. 
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APPENDIX  B-2 


LIST  OF  AVAILABLE  DESIGN 


CONSTRUCTION  AND  MAINTENANCE  RECORDS 


A.  PLANS  AND  SPECIFICATIONS  -  Plans  and  specifications  for  the 

original  1866  construction  were  not 
found,  although  1887  plans  and  des¬ 
criptions  describe  the  as-built  con¬ 
ditions.  1888  plans  and  specifications 
for  modifications  and  improvements  to 
the  dam  are  also  on  file  with  the  Berk¬ 
shire  County  Commissioners,  County 
Engineer's  office,  Berkshire  County 
Court  louse,  Pittsfield,  MA  01201.  A 
1956  plan  for  regrading  the  top  of  dam 
is  also  on  file  with  the  County  Com¬ 
missioners. 

B.  DES’GN  RECORDS  -  Descriptions  filed  with  the  County  Commissioners 

of  the  1888  work  include  some  design  data,  but 
actual  design  records  were  not  found. 


C.  CONSTRUCTION  RECORDS  -  Some  records  filed  with  the  County  Commissioners. 


D.  MAINTENANCE  -  Recent  maintenance  records  are  on  file  at  the  offices  of 
the  Massachusetts  Department  of  Environmental  Management, 
Division  of  Forests  and  Parks,  Pittsfield  State  Forest, 
Cascade  Street,  Pittsfield,  MA  01201. 
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APPENDIX  B 


ENGINEERING  DATA 


LIST  OF  AVAILABLE  DESIGN,  CONSTRUCTION 
AND  MAINTENANCE  RECORDS 

PREVIOUS  INSPECTION  REPORTS 

PLANS,  SECTIONS  AND  PROFILES 


BORING  LOGS 


VISUAL  INSPECTION  CHECKLIST 


QAM:  Otis  Reservoir  Dam  MA  00308 


DATE :  June  11 ,  1980 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SERVICE  BRIDGE  (cont'd.) 
Approach  to  Bridge 


Condition  of  Seat  &  Backwall 


Poor  transition  with  pavement;  gravel 
eroding  behind  abutment. 

No  backwall.  Seat  okay.  Concrete 
poured  around  ends  of  stringer. 


Note:  Transverse  cracks  in  pavement 
over  bridge  correspond  to 
joints  in  bridge  decking. 
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VISUAL  INSPECTION  CHECKLIST 

GAM:  Otis  Reservoir  Dam  MA  00308 _  DATE:  June  1U  1980 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

Includes  Tolland  Road  Bridge  over 
spillway.- 

a.  Superstructure 

Bearings 

None  -  stringers  are  used  on  masonry. 
Concrete  was  poured  around  ends  of 
stringers. 

Anchor  Bolts 

None  visible. 

Bridge  Seat 

Okay  -  stone  masonry  at  abutments; 
concrete  at  center  pier. 

Longitudinal  Members 

Rusted  -  need  maintenance 

10  -  12"  W  F  @  2i  feet  O.C. 

Under  Side  of  Deck 

Steel  decking  rusted. 

Secondary  Bracing 

3  sets  of  lateral  braces  need  main¬ 
tenance. 

Deck 

Steel  deck  rusted  -  has  bituminous 
pavement  on  decking. 

Drainage  System 

None  -  over  side. 

Railings 

Okay  -  steel  beam  rail. 

Expansion  Joints 

Filler  type  -  ends  only;  stringers 
continuous  over  middle  pier. 

Paint 

None  -  rusted. 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 

Satisfcxtory. 

Alignment  of  Abutment 

Okay. 
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VISUAL  INSPECTION  CHECKLIST 

QAM: _ Otis  Reservoir  Dam  MA  00308 _ _  DATE:  June  11  ,  1980 _ 

AREA  EVALUATED  CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS  (cont'd.") 

Trees  Overhanging  Channel  Yes 

Floor  of  Channel  Bedrock  irregular  and  fractured; 

drops  off  200*  from  weir. 

Other  Obstructions  Debris,  stumps,  fallen  tree 
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VISUAL  INSPECTION  CHECKLIST 

CAM: 

Otis  Reservoir  Dam  MA  00308 

DATE:  June  11 ,  1980  f 

_ 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 

Note:  Water  approaches  spillway 

AND 

DISCHARGE  CHANNELS 

between  abutments  of  bridge 

over  spillway. 

a. 

Approach  Channel 

General  Condition 

Okay  -  one  12"  wood  flashboard  with 
plastic  membrane  on  upstream  face 
of  weir. 

Loose  Rock  Overhanging  Channel 

None  -  riprap  okay. 

Trees  Overhanging  Channel 

Not  a  problem  -  30'  upstream  of 
bridge  opening. 

Floor  of  Approach  Channel 

Gravel  and  cobbles  -  okay. 

b. 

Weir  and  Training  Walls 

Concrete  poured  over  stone  masonry 
at  center  pier. 

General  Condition  of  Concrete 

Satisfactory  -  concrete  has  minor 
spalling  at  stone  masonry  interface 
at  center  pier. 

Rust  or  Staining 

Yes  -  from  rusting  bridge  stringers 
above. 

Spal ling 

No. 

Any  Visible  Reinforcing 

None 

Any  Seepage  or  Efflorescence 

Masonry  weir  -  minor  seepage  in  joints 
of  stone  and  around  flashboards. 

Drain  Holes 

None  -  formed  concrete  repair  in  face 
of  spalling  weir. 

c . 

Discharge  Channel 

General  Condition 

Natural  -  needs  minor  maintenance 
work. 

Loose  Rock  Overharjing  Channel 

Yes 
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VISUAL  INSPECTION  CHECKLIST 

» - 

DAM:  Otis  Reservoir  Dam  MA  00308 

DATE:  June  11 ,  1980 

i 

_ 

AREA  EVALUATED 

CONDITION 

•- 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

2.5’  x  2.5'  stone  conduits  with  stone 

- 

&  OUTLET  CHANNEL 

block  septum. 

*  . 

General  Condition  of  Concrete 

No  concrete  -  cut  stone  masonry  blocks 

Rust  or  Staining 

No 

l" 

Spal 1 ing 

Not  applicable. 

\ 

Erosion  or  Cavitation 

None  detected. 

u 

Visible  Reinforcing 

No  -  stones  in  conduits  repaired  - 
bolted  together. 

Any  Seepage  or  Efflorescence 

General  seepage  in  face  of  dam  in 
area  of  conduit  outlets. 

i 

Condition  at  Joints 

Mortar  washed  out  of  joints  -  mortar 
weathered;  vegetation  growing  in 
joints. 

-j 

Drain  Holes 

None  -  seepage  through  joints. 

Channel 

V 

Loose  Rock  or  Trees  Overhanging 
Channel 

Stone  masonry  retaining  walls  - 
northerly  wall  is  collapsed. 

* 

i 

Condition  of  Discharge  Channel 

Channel  needs  to  be  cleared  of  fallen 
rocks  and  trees  to  remove  backwater. 
Cut  back  trees  in  danger  of  falling 
into  channel . 

» . 

■ 

.€ 

Note:  Concrete  and  steel  "Fish  Trap" 
120'  d/s  no  longer  used.  Foot 
bridge  is  vandalized. 
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■  > 


B 


w-j  w«»  v"  v 


y  *  -r  -t  ■  »  . 


t 

p. 


-  2  - 

Downs tream  Face  of  Dam:  Condition:  1.  food  X 


3.  Major  Rcoairs 


DAM  NO.  1-2-225-8 

2.  Minor  Repairs _ _ 

_4 .  Urgent  Rcpal rs _ ' 


>*■  • 


V‘.i 


Commits : 


—A. 


9. 


Emergency  Spillway:  Condition:.!.  Food  1  X  ,  z.  Minor  Repairs 


3.  Major  Repairs _ .4.  Urgent  Repa1rs_ 


Comments : 


10. 


Hater  level  0  time  of  inspection: 


ft.  above 


below  x  . 


tor  of  dam 


orincipal  spi  • ! ^ _ _ . 

other  emergency  spillway 


11 . 


Summary  cf  D.  'Iclrncies  Noted: 

Growth  [Trees  and  Brush]  on  Embankment. 
An i ^ '  1  Eurrc's'S  and  Washouts 


"  4  *  -  »  -  . 


Damage  to  slopes  or  tor  of  dam_ 

Cracked  or  Damaged  Masonry _ 

Evidence  of  Seepage _ 

Evidence  of  Piping _ 

Erosion _ _ _ ______ 

Leaks  x 


.  v 


,r" 


Trash  and/or  debt  is  impeding  flow _ _ 

Clogged  or  blocked  spillway _ 

Other 


B2-9 


L. 


-  3  - 


l-'.v: 


-  3  -  DAM  HO.  1-2-ggSA 

■  *  '<"• 

Remarks  S  Recommendations :  [Fully  Explain]  PREVIOUS  inspection  DATE:  July  15.  19T.4 

In  general,  the  dam  appears  to  be  in  good  condition.  The  brush  at  the  toe  has  been 
removed  and  the  area  is  accessible  for  inspection.  Of  the  five  leaks  reported  in 
197U,  only  one  vas  noted.  It  is  located  approximately  60’  northerly  of  the  drawdown 
gate,  at  the  toe  of  the  stone  raasoney  wall. 

The  upstream  face  of  the  dam  and  the  emergency  spillway  are  In  good  oonditioa. 


For  location  see  topo  sheet  6-B. 


Overall  Condition: 

1 . 

Safe  X 

Minor  rtn-iirs  needed 

3. 

Conditionally  safe  -  ma.inr  repairs  needed 

4. 

Unsafe  .  • 

5. 

Pr. servoir  impoundment  nc  longer  exists  [explain] 

Recommend  removal  from  Inspection  list 

E 
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INSPECTION  REPORT  -  DAMS  AND  RESERVOIRS  * . 


■*  1.  Location:  ffi&/Town  OTIS _ 

Name  of  Dam  Otis  Reservoir _ 

“27 - - 

Owner/s :  per:  Assessors _ 

Reg.  of  Deeds _ 

1 .  Department  of  Natural  Reeoureea 
Name  St.  5  No. 


Dam  No.  1-2-225-0  „  x \ 

■  Vi  ;.  ‘  ^ 

Inspected  by :  ItFeaiie 


Date  of  Inspectlo 
Prev.1  Inspection. 

Pers.  Contact _ 

■  A  /  .  v 

15  Aebfcurte*  8t 

■MtylToiSr  - - ”1 


JL  J  »>•  7  .  ■< 


:'v-  #  .  ijrr* 


Caretaker  [If  any]  e.g.  superintendent,  pTent  managdNs  appointed  'fat 

Owner,  appointed  by  multi  owners.  ..  W;' .  :  V/f&r Vy-%kI928h&9 

No,  of  Pictures  taken  4  ,  ;  *  ~ •  ^ 

Degree  of  Hazard:  [If  dam  should  fall  completely]*^  ;  v  A^v/' 


No,  of  Pictures  taken _ 4 


Degree  of  Hazard:  [if  dam  should  fall  completely]*./  ; 

Minor _ 2.  "ftode^atar 


1 .  Minor_ 

3.  Severn 


ikrOM i'j: 


*Th1s  rating  may  change  as  land  use  changes  Cfutcrd^eVttjbpiAe’ 


c  --.•v  •  ■ 


Outl et  Control :  Automatic 

Operative _ *_ 

Comments :  _____ 


upstream  race  or  Dam:  condition: 

1 .  Good  * 

3.  Major  Repairs. 


Manual?  » 


1  ^ 


2.  Minor  Ro|^|2^i0^| 


4.  Urgent  Ropal 


r 


Conwents: 


L-168  B 


DAM  NO.1-**?** 


►  .  T.:>  * 


12.  Romarks  "  Recommendations:  [Fully  Explain] 

On  inspection  of  this  structure  a  very  severe  condition  was  noted  along  the 

stone  masonry  wall  on  the  downstream  aide  of  the  dam  opposite  the  gate  house* 

Water  was  flowing  in  relatively  large  amounts  from  approximately'  five  area* 

along  ihirt  wuU  indicating  tho  possibility  of  piping  through  the  etruoture,  ' 

* 

Because  of  the  size  of  the  reservoir  this  situation  should  be  attended  to.lipadi aftaljj^.^ 
and  whatever  corrections  that  are  necessary  should  be  made.  " 

Also  there  is  brush  along  the  base  of  the  dan  that  should  be  cleared  a way.  .  - '  ’  . 

A  description  of  tlds  structure  waB  submitted  in  1972.  t 


There  are  no  changes  to  be  noted. 
For  location  see  Topo  6-D. 


^  £ 

•  f  • 


U-  '  »• 


ft 


tt .  ■ 


Overall  Condition: 


1  .  Safe 


2.  Minor  repairs  needed _ _  _ . 

3.  Conditionally  safe  -  major  repairs  needed _ 5 _ 

4.  Unsafe 


5.  Rvscrvoir  impoundment  no  longer  exists  [explain] 
Recommend  removal  from  inspection  list _ 
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INSPECTION  REPORT  -  DAMS  AND  RESERVOIRS 
1.  Location:  City/Town  OTIS _ .  Dam  No.  1-2-215-8  • 


Name  of  Dam  Otis  Reservoir _ .  Inspected  by:  R  D  Jordan 

Date  of  Inspection  t 1/13/72 


27 

Prev.  Inspection 

T  7 

Owner/s : 

rer:  Assessors 

Reg.  of  Deeds 

Pers.  Contact 

# 

1  UNR 

J  cj  Ashburton  St. 

Boston 

Name 

2. 

st.  tut: 

City /Town 

State 

Tel .  No. 

Name 

3. 

St.  rRoi 

City/ Town 

State- 

Tel.  No." 

Name 

St.  &  No. 

City /town 

State- 

Tel .  No. 

37 

Caretaker  [if  any]  e.g.  superintendent, 
owner,  appointed  by  multi  owners. 

Bilbert  Bliss  Cascade  St. 

plant  manager, 

Pittsfield 

appointed  by  absentee 

Name 

stroo. 

City/Town 

State 

Tel.  No. 

t: 


No.  of  Pictures  taken  3 


Decree  of  Hazard:  [if  dam  should  fail  completely]* 

1.  r1  nor  .  2.  Moderate _ X 


J.  Severe _  _ .  4.  Disastrous _ 

‘This  rating  may  change  as  land  use  changes  [future  development] 


Outlet  Control:  Automatic _ .  Manual _ X 

Operative  X _ yc  s  • _ no. 

Comments : _ 


7. 

Upstream  Face  of  Dam:  Condition: 


1 .  Cood  X 

.  2.  Minor  Repairs 

3.  Major  Repairs 

.  4.  Urgent  Repairs 

Comments: 


G2-14 


- >  ’.v  \"srv'  ■  v 


▼ 


T 


B 


L-ief?  a 

8. 


-  2 


Downstream  Face  cf  Dam:  Condition:  1.  food  y 

1.  Mfoir  Icnoirr. 

Comments : 


DAM  NO.  1-2-236-8 

2 .  Ml  no  r  Rena i rs _ 

A  .  Ilr<i  nt  Pi  pairs _ 


Emergency  Spillway-  Condition:  1.  food  x  .  2.  Minor  Rerairs _ 

3.  Major  Reralrs _ .4.  Urgent  Rcpa1rs_ 

Comments : 


» 


J 


10. 

Mater  level  0  time  of  inspection:  $  .ft.  above  .  below  x 

tor  of  dam  X _ . 

nrincipal  spillway _ . 

other _  , 

11. 

Summary  of  Deficiencies  Noted: 

Growth  [Trees  and  Brush]  on  Embankment _ X _ 

Animal  Burrows  and  Washouts _ 

Damage  to  slopes  or  ton  of  dam _ ■ 

Cractxd  cr  Damaged  Masonry _ 

Evidence  of  Seepage _ 

Evidence  of  Piping _ 

Erosion _ _ _ 

leaks _ _  _  _  _  _ _ 

Trash  and/or  debris  imoeding  flow _ 

Clogqcd  or  blocked  sr illway _ . 

Other 


AA 
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1?.  Remarks  Recommendations:  [Fully  Fxplnin] 


Dam  appears  to  be  in  good  condition.  Some  minor  seepage  was  noted  at  the 
spillway.  The  gates  were  open  for  the  winter  drawdown.  The  brush  at  the 
toe  ol'  the  atone  masonry  waLl  nliould  be  cut  back.  Other  then  minor  brueh 
cutting  the  dam  is  well  maintained. 


13. 

Ovv  ral  I  ft  ruli  t  i»>n : 

1  .  Safe _  X  _ • 

.  Minor  repairs  not  did 
3.  f.nndi tion.-'l  1  y  safe  -  major  repairs  needed 

d.  llnsafc_  _  _  _ . 

S.  P  servoir  impoundment  no  longer  exists  [explain] 

Recommend  removal  from  inspection  list _ 
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INSCRIPTION  OF  DAM 


DISTRICT  ONE 


Submitted  by _ R  D  JORDAN _ 

Cate  ImV>^ 


Dam  No.  1-2-  2i5=S _ 

C  i  ty/  Town  OTIS _ 

Namo  of  Dam  Otii  Reservoir 


Location:  Tope  Sheet  Mo. _ _ . 

Provide  0-1/2"  x  11"  in  cl-ar  cony  of  ;.o”po  map  with  location  of  Dan 
clearly  indicated. 


Year  built:  1888 


Year/s  of  subsequent  repairs  1959 


Puroose  of  Dam:  Water  Supply_ 


.  Recreational  x 


Irrioatic-n 


.  Other 


Drainage  Area: _  17 


so.  mi. 


acres . 


v 


U  1  w  *;w 


y  .  M.  -  -7  my  •  <„  ■  ■.  « 


L-169  A 


DAM  NO. 1-2-235-6 


10. 

Pisk  to  1  i  f(  *nd  property  in  event  r  f  complete  failure. 

of  LilV  could  be  moderate,  property 

Mo.  of  people  _  _  damage  could  be  quite  severe.  Water  would 

_  eventually  pond  in  cold  Springs  Reservoir 

No.  of  nomes  .  ^  Conn.  line. 


No.  of  Businesses 


No.  of  Industries 


No.  of  Utilities 


Rail  road‘s  _  _ . 

Other  dams  Go-ljci  Springs  Reservoir 


Other  Roate  8 


11  .  . -----  . 

Attach  Sketch  of  dan  to  this  form  showinn  section  and  nlan  cn  fi-1/2"  x  11" 
sheet. 


Type 

Tyne 


1 

3 

i 


A 
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Figure  3  -  View  of  top  of  dam  looking  southwesterly.  Note  wooden 
gate  house  with  gage  board  attached  to  concrete  pier  at 
center  of  gate  house.  Gate  house  is  balanced  over 
center  pier.  Abutment  piers  for  access  bridge  provide 
stability  for  the  structure.  Tipping  of  piers  towards 
the  reservoir  indicates  movement.  Note  riprap  at  up¬ 
stream  face  of  dam. 


Figure  4  -  View  of  downstream  face  of  dam  looking  southwesterly. 

Note  low  point  in  top  of  dam  (Tolland  Road).  Low  point 
is  intended  to  act  as  an  emergency  spillway.  Note  stone 
masonry  wall  at  downstream  face  of  dam. 


C2-2 
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K 


Figure  1  -  View  of  top  of  dam  looking  northeasterly  along  Tolland 
Road.  Principal  spillway  is  beneath  the  bridge  in  the 
foreground.  Gate  house  is  the  wooden  building  to  the 
right  of  top  of  dam.  Note  puddled  surface  water  in 
pavement  depression. 


~  << 


& 


Figure  2  -  Photograph  of  a  photograph  taken  when  reservoir  was  drawn 
down  in  1956.  Photograph  is  on  file  at  the  Berkshire 
County  Commissioner's  office.  Note  concrete  pier  support¬ 
ing  gate  house.  Also  note  gate  stems  attached  to  concrete 
pier.  A  wooden  trash  rack  is  in  front  of  the  gates. 
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PHOTOGRAPHS 


!  .  DICTOGRAPH  INDEX 
2.  SELECTED  PHOTOGRAPHS 


lSN  «  uon«M|3  lojddy 


S  RESERVOIR  DAM 


SKETCHES  COMPILED  DURING  PHASE  I  INSPECTION  SHOWING 
GENERAL  LAYOUT  OF  DAM,  TYPICAL  SECTIONS  AND  DETAILS 
OF  SIGNIFICANT  FEATURES: 

Figure  1.  General  Plan  of  Damsite 
Figure  2.  Typical  Sections 

RECORD  PLANS: 

Original  plans  not  found.  1888  modification  plans 
arc  not  attached  but  data  from  plans  has  been  in¬ 
cluded  on  Figures  1  and  2  attached. 


Berkshire  County  Commissioners 
Page  2. 


to  the  elevation  of  the  fop  of  the  mason'y  v»  a ' !  in  the  sec'o>  o  Ov’deti  lo  in  •  e  - 
1888. 


I  would  recommend  that  a  mee*  ng  e  !  e  I  /.  'n  ■  e  re  j  rese’  ofi^es  •■>*  t»*»  : 

the  dam,  the  Farmington  River  /Voter  Po«e  Cc.,  r  e  ’ -red  'e  f<  e  *c  d‘i  s%  a- 
arrange  to^a^e  the  additional  spillway  capac't  .  o  Jc.  fr  ,  ..'s  *o  dsc^,*  f  j'  'hov. 
their  height  ond  design,  etc. 


Rtsptc*fc  :  /  u  1  m, ' ‘ted, 

hia.f,  /V.  Heopl,.  /  r 

County  E.ng'nee  . 


HV/H/cr 


THE  COMMONWEALTH  OF  MASSACHUSETTS 


(T  / 


PITTSFIELD,  MASSACHUSETTS 

June  18,  1956 


County  Commtttiontrj 

IOHN  F.  SHEA.  Chairman 
piTTSntLO 

CLINTON  FOSTER 

ITOCIIIIDOK 

JAMES  a.  BOWES 

NORTH  ADAM* 

Ciork 

NELSON  A.  FOOT,  ?a. 

rrfTtnuii 

Commit  Enytmoor 
HARRY  W.  HEAPHY 
Lu 


Berkihire  vO>''itv  Commissioners, 
Court  H;,«, 

Pit tsr'ie’d,  jssocl'  usetts . 


e  n  r  I  ( 


■■ispect’or  was  rr.acie  of  tf  e  oom  at  East  Otis  Reservoir  today  in  company  with 
b’if*  .  .  C  a«,  w-io  m  :  of  trie  Selectmen  or  ‘he  Town  of  Jtis.  At  the  time  of  our 
■,  islt  it-e  •-  -  .  or  ent’ic'y  a‘ry  with  the  exception  of  the  brook  or  channel  in  the 

•  ->ft;  -  .*  ••  e  ,  r  ‘  ana  ‘  ose  po.-vons  o'  ••  t  eservo'-  which  were  parts  of  the  old  natural 
,  o-rjs .  !■  e  ,ps"e  ■■  water  side  of  toe  dj-n  has  a  slope  covered  with  loose  rock  its 

entire  leng'r.  ex«  .  ,.r  a  pares  *1  ere  the  masonry  wol's  appear  to  be  in  good  condition.  No 
e  ider.  e  is  .  isi;.  e  :.n  r  \  slope  af  any  damage  whatsoever  due  to  flood  conditions  of  August 
IT*.,  and  19th,  i ~  '5  Tt-e  gates  nove  oeen  of  ened  for  several  weeks  past  in  order  to  draw 
off  the  wo-er  so  mar  repairs  could  be  made  to  the  two  30"  x  30"  masonry  sluices  or  Culverts 
<na*  leod  rhe  wofc  tro,r  the  gates  under  the  dam  to  the  brook  below.  Workmen  from  the 
Farmington  Rive-  »a*e  i  we'  Co.  br-ught  some  material  and  equipment  to  the  sife  today 
prepa  :nc  ‘or  one  o  inq  r  r.e  of  ti  e  stones  in  the  dividing  wall  between  the  sluices  which 
has  become  dVougea  .mj  r.as-been  partially  blocking  the  discharge  of  water  from  the  gates. 
Non  r  rshne  neta!  straps  jre  to  be  used  to  ho'd  and  anchor  the  dislodged  stone  or  stones  in 
its  a.'gin-j!  positijn  in  the  wall.  vVhen  this  repair  is  completed  the  gates  are  to  be  closed 
.  od  the  'eso'/cl  ul'o.ve.t  to  f:M  . 

tit  ■  ,-t.  t-e  water  reaches  spillway  level  repairs  are  required  at  the  northwest  corner 
jf  ••  u  s,  where  some  eros’on  and  undermining  has  taken  place  at  the  base  of  the  stone 

abut”  or  r.  Ai1  so?*  mate-ial  and  decomposed  rock  should  be  removed  down  to  solid  ledge 
and  rn-,1  u<;ed  w:*rr  approved  concrete  footing.  The  northerly  half  of  the  spillway  overflow 
wjllneea-.  cpu’rs,  pointing,  etc  . ,  on  *ne  dow  nsfreom  face  . 

A  survey  has  been  made  of  the  dorr  and  oad  showing  plan,  profile  and  cross  sections. 
If  appea  that  ;.er  ft  e  years  toe  travelled  portion  of  the  rood  across  the  dam  bos  been  raised 
so  that  ar  present  it  is  higuer  f*-;an  originally  designed  for.  At  the  public  meeting  held  at 
tire  dam  an  ^er tern ber  20,  19  55,  after  the  flood  of  August  18th-19th,  it  was  brought  out  by 
the  Arap  engineers  that  to=  spillway  capacity  for  this  pond  should  be  increased  to  care  for 
a  flood  condition  such  as  we  hod  in  August  1955.  This  can  be  provided  by  either  a 
new  spillway  in  addition  !o  the  present  one,  or  by  cutting  down  the  roodway  on  the  dam 
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masonry  wall  'was  apparently  built  in  two  sections  and  te  a  result 
is  quite  massive.  Old  plans  indicate  that  for  a  height  of  31T  7'1 
the  base  of  the  masonry  construction  is  20  ft.  wide.  If  detailed 
investigations  that  have  already  been  initiated  indicate  that  this 
downstream  masonry  wall  is  founded  on  ledge  and  is  as  massive  as 
shown,  it  would  seem  possible  and  practical  to  grade  ana  pave  the 
top  of  the  dam  in  the  central  portion  to  allow  for  the  overflow  of 
excessive  storm  -water  discharge. 

The  paving  should  be  constructed  to  cap  the  masonry  wall  to  form 
a  leak  resistant  joint  at  the  upstream  edge  of  the  pavement  and 
should  be  tied  well  into  the  earth  of  the  dam  and  the  riprap  of  the 
upstream  slope  to  prevent  flow  of  water  under  the  paving.  By  making 
use  of  the  top  of  the  dam  for  a  distance  of  about  jdO  ft.  as  an  em¬ 
ergency  overflow  crest,  it  must  be  remembered  that  in  time  of  ex¬ 
trema  storm,  flow,  Tolland  Road  would  be  temporarily  cut  of  service 
and  access  to  the  spillway  from,  the  northerly  end  of'  the  dan  might 
require  approach  from  the  south.  Ordinarily,  however  with  flow  of 
water  over  the  regraded  Tolland  Road,  equipment  and  personnel  could 
probably  safely  cross  the  emergency  spillway  area  in  thu  relatively 
shallow  overflowing  water. 

Immediately  downstream  of  the  stone  wall  there  is  an  earth  emt^nh- 
mert  of  variable  depth  that  covers  tne  natural  ledge.  In  time  of 
overflow  in  the  emergency  spillway  this  earth  could  be  washed  away. 
Baser  upon  information  obtained  during  our  preliminary  study  of  tr : s 
dam,  it  is  highly  probable  that  the  stone  masonry  wall  does  not  ne  ,.d 
this  e_r tr.  for  stability.  However,  the  earth  protects  the  natural 
ledge  c.r.i  does  provide  a  resisting  pressure  to  any  tendency  for  tne 
wall  to  move  outward.  In  my  opinion  it  would  be  worthwhile  to  pre¬ 
serve  mis  earth  from  washout  in  time  of  emergency  overflew  by  pav- 
ir  ;■  the  area  immediately  downstream  of  this  wall  with  exceptionally 
hea'-y  a  ..alders  and  riprap.  The  paviri  should  probably  be  2  ft.  or 
more  :i.  triedness  and  would  not  of  necessity  be  entirely  nu.od  placed. 

at  t:  t  time  of  my  inspection  of  Otis  Reservoir,  no  flashbourds  were 
on  th .  sg  i  11  way.  Ordinarily  32"  of  flasr.boards  have  been  maintained 
on  t:  is  spillway. 

It  is  my  und'-r standing  that  the  shoreline  of  Otis  Reservoir  is  used 
for  recreational  purposes  by  many  permanent  citizens  of  Otis  as  well 
as  summertime  residents.  I  assume  that  these  persons  are  all  inter¬ 
ested  in  maintaining  a  given  water  level  in  order  to  make  use  of 
their  recreational  facilities.  Since  32"  of  flasnboards  have  oesn 
maintained  at  inis  dam  in  the  past,  the  shoreline  and  related  facil¬ 
ities  have  pr usably  been  developed  in  accordance  with  this  water 
level,  elevation. 

When  flasnboards  are  replaced  or.  the  spillway  they  should  be  kept  as 
low  as  possicl.  taking  into  consideration  the  shoreline  problems 
Involved.  They  should  also  be  installed  in  such  a  manner  that  they 
will  easily  fail  and  bo  washed  away  when  they  are  topped  by  a  pre¬ 
determined  depth  of  discharge.  Tills  depth  should  probably  be  c"  to 
1  ft.  maximum  over  the  flashboerds.  The  overflow  level  being  governed 
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WATCH  •UHHLY 


6CWAOC  OlBROBAL 
STRUCTURAL  CNQINCKHINO 


ELECTRICAL  CNOINCCBINO 


TIGHE  &  BOND.  Inc. 
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Tr.t  non.  the  2c-rc  of  Jourty  Corral  ssioner-s 
County  of  Berkshire 
Pittsfield,  Kuscach.  setts 

Ant:  Kerry  *i.  Heaphy,  County  hngr . 

C-cr  tl  ere  n: 

Ir.  accordance  •.:inh  year  request,  I  ruvt  rx.de  a  field  inspect! 
of  the  csv  at  Otis  Reservoir,  in  Otic,  Massachusetts.  I  ’..'ill  r.ot 
po  into  detail  decci'loir.;  this  t- or  since  :;icr.  ini'orr.e-ti or.  is 
fa  rwr  to  you  _:ad  is  tvi.il tele  in  .  our  file  s.  The  ntr:  is  t  relu- 


si  ve  structure  cn. '.nosed  of  a  :r.a  scary  nail  on 


ct^-x  •  r  _ ^  cc.rti.  j  iLx  c  r.r  i-1  _  •  r. a. v -c o  •sriOc.riiQ'iBr. -  tr-£  r. ^  ■  - 

slope.  The  cfr.  er:a>£.  nic.vrt  carries  Toll  arid  Hose. 

The  spillway  is  a  masonry  overflow  strav  Care  at  the  left  end  of 

the  oar.  arr:  is  c  o:  posed  of  ta:o  sections  divided  cy  a  ioas  o..ry  pier. 

It  is  ray  ’under standing,  flasboouras  32"  ir.  hei:_ht  were  ordinarily 
.-L.int.ired  o"  th>  crest  of  toe  overflow  spillway.  The  spillway, 
ever.  ••;itr.  the  flash  hoards  removed  h-_c  _  relatively  snail  cud.  city 
iosf  d  upon  tne  drainage  area  o:  Otis  Reservoir. 

I:.e  T.te  rouse  situated  r.e.r  ti>  central  sort  ion  of  tj.e  da  r.  and 
u."  s  tr-ear.  iron  Toll.ud  hose  ,  c  v:oro.:  ?  -  32">'3d"  sluioev&vs  xu 
ir.  n-.. ■:  t  y;  te-s  at  t:  e  u:  str-.c  •  e.u  of  these  sluices.  The  Cctes 
s  ;;  , .  r-’  oily  ,.r<  oners  tec  and  were  inst-a  lies’  o  or-  t:  e  y  or— 

pose  of  dm.::'. any  water  i'rrm  tne  Reservoir  to  feed  the  stre.."  Os¬ 
lo.:.  he??)  cs  indicate  that  fa-  csy  :  oit,  of  the  existing  spillway 

is  at  oat  iaO  cu.  ft.  p.r  second  with  ft.  of  v::  ter  yos  ssiry  ovs: 
tm  erect.  Tie  capacity  of  both  s_  ui  cewey  s.  with  the  fetes  wide 
oven  and  the  Res  rrvoir  full  is  c.1  o,.t  320  cu.ft.  uer  second.  Thus, 
the  total  ability  of  the  struc fare  to  pace  water  with  a  none  ...evel 
i  r  -  •  r.  i hr  r  tr  c-n  f  r  i  L.  1  * i c. y  crest.  w  v;lc  be  s^r.fev.’hert  1  n  b: *  c-  r.tri  V_- 
:.  orr. ->od  of  1100  cu.ft.  per  second.  T.  is  is  a  snail  c„r:-city  u:  see 
ar  or  the  drains'  e  area  involved. 


1  ■  1  r. 

: — : — * - i— a 


In  order  to  ?.  feiy  p_s:  flood  flows  of  a  r.ayr.itude  of  tr.ct  of 
■pa,- set  1 93  3 ,  the  s:  illwuy  cs  pc  city  of  the  da",  s  nr  *0.1:5  be  increased. 
If. is-  os  cecity  coni'-'  c.e  increased  ir  a  nur«cer  of  ways  nut  the  r.ost 
pr .  cticul  ora  '  eccnor-ical  woulc  rps.  r  e-r.tly,  be  the  taking  acvaiitfa^e 
of  "war  ability  of  the  3_<  to  pass  Water  over  a  portion  of  the 
central  section  of  t hi  structure  by  lowering  the  road  grade  and 
navi:  '  the  entire  tor  of  the  dar.  in  t.-.i  s  levered  section. 


Or.  r.hi  dovrrs  trean  face  of  tr.  t  r  c i  ;  oi’tio.n  of  the  dor.,  the  stone 
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Figure  5  -  Outlets  for  the  two  30-inch  by  30-inch  stone  conduits. 

Gates  at  the  inlets  of  the  conduits  are  controlled  by 
gate  operators  in  the  gate  house.  Leaks  in  the  roofs  of 
these  conduits  were  noted  20  feet  upstream  of  the  outlets 
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Figure  6  -  View  of  the  cut  stone  masonry  wall  at  the  downstream  face 

of  dam.  Note  grass  and  small  brush  growing  out  of  the  joints 
Wall  alignment,  both  horizontal  and  vertical,  is  good.  Seep¬ 
age  was  noted  at  the  base  of  the  stone  masonry  wall  in  the 
area  of  this  photograph.  (See  Photograph  9) 
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Figure  7  -  View  of  cut  stone  masonry  wall  at  downstream  face  of  dam. 

Note  small  brush  and  grass  growing  out  of  joints  and  along 
top  of  dam.  Earth  in  foreground  is  banked  up  against  stone 
masonry  wal 1 . 
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Figure  8  -  View  of  the  downstream  face  of  the  principal  spillway  weir. 

Note  center  pier  which  supports  bridge.  Note  wooden  flash- 
board  with  pins;  also  note  32-inch  high  flashboard  slots. 
Steel  stringer  bridge  above  spillway  carries  Tolland  Road. 
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Figure  11  -  View  of  fish  trap  located  about  120  feet  downstream  of 
outlets  to  the  two  stone  conduits.  Note  steel  screens 
and  foot  bridge  have  been  vandalized. 
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Figure  12  -  View  of  the  channel  just  downstream  of  the  fish  trap  shown 
in  the  above  photograph.  Flow  in  this  area  is  primarily 
the  result  of  leakage  from  the  two  30-inch  by  30-inch  conduits. 


•  i 


/ 


Figure  13  -  View  (looking  upstream)  of  the  outlet  structure  for  Big  Pond. 
Note  that  this  structure  is  not  a  dam  but  is  only  a  level 
control  structure.  One  half  of  the  Otis  Reservoir  watershed 
drains  through  Big  Pond. 


Figure  14  -  View  (looking  upstream)  of  steel  stringer  bridge  on  the  west 
branch  of  the  Farmington  River  just  downstream  of  where  the 
Fall  River  enters  the  west  branch  of  the  Farmington  River. 
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Figure  15  -  View  (looking  downstream)  of  the  steel  truss  bridge  on  Route  8 
in  the  Village  of  New  Boston  near  the  Junction  of  Route  57. 

Note  building  to  the  left  of  bridge  which  has  apartments,  store 
and  post  office.  Structures  in  this  area  would  be  severely 
damaged  or  destroyed  and  a  loss  of  more  than  a  few  lives  could 
be  expected  as  a  result  of  a  major  dam  break  at  Otis  Reservoir. 
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